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(Under the direction of Shawn Kneipp)  
Background: Lower-to-middle income, middle age adults face a disproportionate burden of 
chronic illness, yet their participation in the widely distributed, evidence-based Chronic Disease 
Self Management Program (CDSMP) remains low. New advertisement strategies are needed to 
better engage this at-risk population in future CDSMP courses.   
Purpose: The purpose of this dissertation is to identify advertisement cue preferences that are 
significantly associated with cognitive and behavioral engagement of lower-to-middle income, 
middle-aged adults in a study of the CDSMP.  
Methods: In chapter two, a scoping review of literature regarding current CDSMP recruitment 
strategies is provided. In chapter three, the theoretical framework and data collection techniques 
used in this study are presented. In chapter four, the relationships between advertisement cue 
preferences and engagement of study participants (identified using Chi-square and adaptive 
regression analyses) are discussed.  
Conclusions: Incorporating messages of potential financial security alongside themes of health 
improvement may be an effective approach to better engaging lower-to-middle income, working 
age adults in the CDSMP. More research is needed to evaluate the measures available to 
assess cognitive and behavioral engagement in the CDSMP and to identify barriers that prevent 
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CHAPTER ONE: INTRODUCTION 
Background and Significance 
Although lower-to-middle income, middle-aged adults experience higher rates of chronic 
illness than their peers of higher socioeconomic status (SES), their participation in self-
management programs remains low (Harris, Huang, Hannon, & Williams, 2011, M.L.Smith, 
personal communication, October 2, 2015). In part, this may be attributed to the fact that the 
program recruitment materials overwhelmingly target elderly, White, more affluent adults ("North 
Carolina's initiative," n.d.; 2014; Ory et al., 2014; "Outreach and recruitment," n.d.; Smith et al., 
2015). From a health equity perspective, this disparity is intolerable, given the evidence that 
when this population does participate in self-management programs, they are just as likely to 
complete the program and experience the associated positive health outcomes (Ory et al., 
2014). Developing recruitment materials that appeal to the needs of lower-to-middle income, 
middle-aged adults is a promising approach for increasing chronic disease self-management in 
this group.  
Target Population: Lower-to-Middle Income, Middle-aged Adults 
Lower-to-middle income, middle-aged adults experience increased rates of chronic 
illness compared to their higher-SES peers during a time of life when multiple competing work, 
family, and social priorities often take precedence over self-care. Studies have shown that 
health disparities slowly increase across the lifespan and peak around middle adulthood 
(House, Kessler, & Herzog, 1990; Zheng, Yang, & Land, 2011). Similar trends have been shown 
in the experience of daily stressors, which, for this group, may include a number of concerns, 
including work deadlines, economic concerns, spousal conflict, and family-related demands 
(Grzywacz, Almeida, & McDonald, 2002; Helson & Soto, 2005; Wrosch, Heckhausen, & 
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Lachman, 2000). Researchers have also demonstrated that continual exposure to such daily 
stressors has a negative impact on managing chronic illness – a reality more acutely 
experienced among lower-to-middle income populations than among their more affluent 
counterparts (Grzywacz et al., 2002; Grzywacz, Almeida, Neupert, & Ettner, 2004; House et al., 
1990). These competing demands both place one at higher risk for chronic illness and have the 
potential to make health a lesser priority in daily life. Although these challenges to health likely 
require innovative intervention approaches to accommodate the hectic life stage and limited 
resources of this population, more effective advertisements that emphasize the importance of 
self-management programs in the context of this hectic life stage are also needed to better 
engage this vulnerable population in future CDSMP programs.  
Health Self-management Programs 
There are several health self-management programs that have been widely 
implemented and consistently demonstrated improved functioning and quality of life for patients 
with chronic illness. Outcomes of such programs extend from physical health improvements to 
improved interactions with healthcare professionals (Bodenheimer, Lorig, Holman, & Grumbach, 
2002; Lorig et al., 2001; Lorig et al., 1999). One of the most well known – the Chronic Disease 
Self-management Program (CDSMP) – has been implemented around the world and is one of 
the most effective self-management programs to date. The CDSMP is a six-week, peer-led 
community-based intervention that has been shown to decrease pain, increase self-efficacy, 
and improve daily functioning of individuals living with chronic illness (Bodenheimer et al., 2002; 
Lorig et al., 2001; Lorig et al., 1999). Participants have also improved communication with care 
providers and decreased utilization of health services (Bodenheimer et al., 2002; Lorig et al., 
2001; Lorig et al., 1999).   
Despite the benefits self-management programs could have for lower-to-middle income, 
middle-aged adults, research on such programs continues to be marketed to, and have higher 
uptake by retired, elderly populations("North Carolina's initiative," n.d.; 2014; Ory et al., 2014; 
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"Outreach and recruitment," n.d.; Smith et al., 2015). Studies have shown that middle-aged 
adults are just as likely to complete self-management programs, and can have even more 
positive health outcomes from participating in the CDSMP than participants from other 
demographic sectors (Detaille, Heerkens, Engels, van der Gulden, & Van Dijk, 2013; Ory et al., 
2014). A recent analysis of the National CDSMP Evaluation data, however, revealed that that 
these programs continue to attract primarily elderly, non-Hispanic, White females from more 
affluent areas.(Horrell et al., 2017) Acknowledging this gap in program delivery, CDSMP experts 
are calling upon the health care community to diversify the audience to which the program 
caters. While efforts are currently underway to extend these programs to middle-aged adults, 
little information is available to determine which communication strategies can effectively 
engage this population (Helson & Soto, 2005).  
A Communication Solution 
Health communication cues can elicit action, influence perceptions of a particular 
behavior, and increase a target audience’s demand for health services (National Cancer 
Institute, 2004). Thus, applying behavioral and communication theories is a promising strategy 
for ensuring there is initial engagement of this population in self-management program 
research. Previous barriers to program participation have included participants’ lack of 
transportation, time, interest, and awareness of the program, and a perception that the program 
was unnecessary to effectively self-manage their chronic condition(s) (Paone, 2015; Pepper-
Burke, 2003). While enhanced, theory-based advertisements may not eliminate the more 
pragmatic barriers to recruitment, they can raise interest and awareness about the benefits of 
the program, and potentially engage a higher number of the lower-to-middle wage, middle-aged 
working adult population. To be effective, however, health communication cues must be 
grounded in theories that address multiple levels of cognitive and behavioral engagement that 




To date, integrating both communication and behavioral theories has been 
demonstrated to achieve better outcomes in eliciting desired behavior than applying any one 
singularly(National Cancer Institute, 2004). When addressing the engagement of lower-to-
middle income, middle-aged adults in self-management research, a combination of the 
Protection Motivation Theory (PMT) and the Elaboration Likelihood Model (ELM) more fully 
captures how communication cues interact with different stages of cognitive and behavioral 
engagement than either could capture alone. Both theories have been effectively used to guide 
similar health-promotion and behavior change efforts in the past, including those encouraging 
cancer screening, smoking cessation, and medication adherence (Floyd, Prentice‐Dunn, & 
Rogers, 2000; Mosavel & Genderson, 2016). While these models have been combined in 
previous communication studies and show promise for addressing this particular problem, 
merging them to examine lower-to-middle income, middle-aged adults’ engagement in self-
management programs is a novel approach that offers a fresh perspective for advancing our 
understanding in this area. The results of this integrated approach reported in Chapter 4 may 
offer the needed evidence base for engaging the interest of this at-risk population in self-
management programs, which may offer a step towards decreasing disparities in chronic 
disease-related morbidity and mortality.  
An Integrated ELM+PMT Framework  
When combined, the ELM and PMT describe the effects of advertised communication 
cues (e.g., source logos, graphics, and/or text-based messages) on five levels of cognitive and 
behavioral engagement: cue processing, appraisal, motivation to enroll, enrollment and program 
participation. Building on the ELM’s description of the initial cue processing one undergoes in 
response to communication exposure, the PMT further describes the subsequent cognitive 
appraisal and resulting motivation and behavioral outcomes (Kitchen, Kerr, Schultz, McColl, & 
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Pals, 2014; Rogers, 1975). Beginning with the ELM, the advertisement cues trigger different 
routes of cognitive processing in each participant (Kitchen et al., 2014; Petty & Cacioppo, 1986; 
Petty, Cacioppo, & Schumann, 1983). Some individuals find the advertisement highly relevant to 
their life and will theoretically undergo a high-level response in which they consider messages 
and arguments presented in the ad rather than relying on simple heuristic cues (Central Route 
Processing). Others will find the program less pertinent or will lack the time or ability to deeply 
consider the arguments presented in the advertisement, and will subsequently look to simple 
heuristic cues to evaluate the proposed program (Peripheral Route Processing) (Kitchen et al., 
2014; Petty et al., 1983). 
The PMT further describes the appraisal that likely occurs during this processing and 
which includes both a threat and coping appraisal initiated by exposure to the advertisement 
cues. According to the PMT, the threat appraisal is composed of one’s perceived severity and 
perceived vulnerability, and the coping appraisal is influenced by one’s self-efficacy, response 
efficacy, and response costs (monetary, time, personal, etc.) (Floyd et al., 2000; Maddux & 
Rogers, 1983; Prentice-Dunn & Rogers, 1986). Higher threat and coping appraisals result in 
higher motivation to enroll (Floyd et al., 2000; Maddux & Rogers, 1983). In this research, 
motivation is conceptualized as an intention to partake in a specified behavior 
(enrollment/participation in the program) (Courtenay, 2000; Prentice-Dunn & Rogers, 1986). 
The proposed model suggests that the impact that advertisement cues have on each 
level of engagement is moderated by demographic characteristics. Given that gender, race and 
ethnicity are three of the most influential sociocultural factors associated with health behavior 
decisions, it is hypothesized these variables, along with household income, will moderate the 
relationships outlined in Figure 1.1 (Courtenay, 2000; Jackson, Knight, & Rafferty, 2010; Keith, 
Kronenfeld, Rivers, & Liang, 2005). Furthermore, the model suggests that the advertisement 
cues not only directly affect behavioral engagement, but their effect is through the constructs of 
cognitive engagement (path a+c). Currently, however, it is not clear how and which cues impact 
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cue processing and appraisal (Bitner & Obermiller, 1985; Kitchen et al., 2014; Petty & Cacioppo, 
1986; Stiff & Boster, 1987). 
The SMART Life Study 
Noting the promise of the CDSMP to mitigate chronic disease-related burden among 
lower-to-middle income, middle-aged adults, the SMART Life Study is a randomized controlled 
trial funded by the Centers for Disease Control and Prevention to evaluate the health, economic 
and work-related impacts of the CDSMP on this at-risk population. At the beginning of study 
recruitment, the target population for the SMART Life Study included employed, middle-aged 
adults (ages 40-64) who earned less than $35,000 per year and lived or worked in one of the 
five North Carolina study counties. Due to challenges reaching those in this extreme income 
category, we expanded inclusion criteria to middle-aged adults who earned less than $60,000 
annually (<250% of the Federal Poverty Line for a family of four) ("Federal Poverty Level (FPL)," 
n.d.). This change was made with the understanding that the resulting sample of lower-to-
middle income, middle-aged adults would still represent lower-socioeconomic status (SES) 
employees as intended, given that SES is determined by a combination of variables including, 
but not limited to income, education, financial security, and individual perception of social 
standing; thus, those in this income category and age group frequently work jobs or financially 
support family members in a manner that creates the financial strain and social pressures of 
Figure 1.1. Proposed Combined ELM+PMT Model 
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those of lower-SES groups (American Psychological Association, n.d.). 
Acknowledging the limitations of current CDSMP recruitment materials described above, 
the study team consulted with an advisory panel of 20 lower-to-middle income, working adults to 
develop study advertisements that reflected the needs and interests of the target population. 
After an approximately 6-month iterative process, the team developed advertisements that 
conveyed the possible health, financial and work benefits of the CDSMP, as directed by panel 
participants. This dissertation applies novel theoretical and data collection approaches to 
assess the impact of the various advertisement cues developed through this process on the 
cognitive and behavioral engagement of lower-to-middle income, working age adults in the 
SMART Life Study.  
Aims 
The research conducted for this dissertation highlights current gaps in CDSMP 
recruitment literature, suggests innovative theoretical and data collection approaches to 
streamline future recruitment research, and offers suggestions for future research and program 
implementation efforts to better engage lower-to-middle income, middle-age adults. More 
specifically, the aims of this dissertation were to: 
Aim 1: Identify the advertisement cue preferences most highly associated with three cognitive 
(cue processing, appraisal and motivation to enroll) and two behavioral (enrollment, and 
program participation) levels of engagement in a parent study testing the effectiveness 
of the CDSMP in lower-to-middle income, middle-aged adults. 
Aim 2: Assess the extent to which constructs of cognitive engagement (cue processing, 
appraisal and motivation to enroll) are associated with behavioral engagement 
(enrollment, and program participation) in the parent CDSMP study. 
Aim 3: Explore the moderating effects of select variables (gender, race, ethnicity, household 




This dissertation will present the three manuscripts described below in lieu of the 
traditional monoscript format. Chapter one has provided an overview of the burden of chronic 
illness among lower-to-middle income, middle-aged adults, the benefits of self-management 
programs available to this population, and the need for more effective, theory-driven 
communication strategies to engage this group in participating in self-management courses. 
Chapters two through four provide a response to these gaps in the literature by presenting the 
supporting literature for this research (Chapter Two), offering novel theoretical and data 
collection approaches to health communication evaluation research (Chapter Three), and 
presenting findings from a study exploring the relationship between advertisement cue 
preferences and engagement outcomes of lower-to-middle income, working age participants of 
an ongoing study of the CDMSP (Chapter Four). The first of these is presented as published in 
Health Marketing Quarterly. The other two are presented as manuscripts prepared for 
publication. Chapter five provides a discussion of the findings and implications of this 
dissertation’s findings and provides suggestions for future research.  
The manuscript presented in chapter two, “Strategies for Recruiting Populations to 
Participate in the Chronic Disease Self-Management Program (CDSMP): A Systematic Review," 
describes previous CDSMP recruitment strategies and describes what strategies have been: (1) 
rooted in theoretical principles, (2) most effective within and across geographic and cultural 
contexts, and (3) successful in reaching lower-SES populations, which includes lower-to-middle 
income, middle aged adults.  
The chapter three manuscript is titled “Innovation in Communication Assessment: New 
Theoretical and Data Collection Approaches for Evaluating Health Communication Preferences 
among Vulnerable Populations.” The purpose of this manuscript is to present the proposed 
ELM+PMT framework, discuss our current gap in knowledge regarding which communication 
cues are associated with cognitive and behavioral engagement in self-management programs, 
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and introduce the novel methods used in this study to measure these associations.  
In chapter four, the manuscript is titled “Communication Cues and Engagement 
Behavior: What Advertisement Strategies Draw Middle-aged Adults to Studies of the Chronic 
Disease Self-Management Program.” The manuscript presents the findings of the regression 
analyses conducted to achieve Aims 1, 2 and 3 of the proposed study. Data collection for this 
study took place in tandem with an ongoing Centers for Disease Control and Prevention (CDC) 
funded randomized controlled trial (RCT) parent study led by the author’s dissertation chair. The 
expected outcome of this dissertation research is a newfound understanding of which 
advertisement cues motivate lower-to-middle income, middle-aged adults to engage in a chronic 
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CHAPTER TWO: STRATEGIES FOR RECRUITING POPULATIONS TO PARTICIPATE 




The purpose of this review was to better understand how to market the Chronic Disease 
Self-Management Program to new audiences. Eight databases were searched for peer-
reviewed studies of the CDSMP. Thirty-nine articles were analyzed to describe the theoretical 
basis of recruitment strategies and their effectiveness while engaging diverse 
populations. Findings included that female, Caucasian, and elderly groups are overrepresented 
in CDSMP literature and recruitment efforts have not been explicitly grounded in theory. This 
review provides insight into trends in CDSMP recruitment and identifies the need for further 
research regarding the application of marketing theory to future enrollment efforts.  










1This chapter originally appeared in Health Marketing Quarterly. The original citation is as follows: Horrell, 
L.N. & Kneipp, S.M. (2017). Strategies for recruiting populations to participate in the chronic disease self-





Over the past decade, morbidity and mortality from chronic disease has increased 
dramatically in adults under the age of 65. Chronic disease-related morbidity – such as the 
associated symptom burden and limitations of daily functioning – contribute to higher health 
care costs, work productivity losses, and decreases in quality of life (National Center for Chronic 
Disease Prevention and Health Promotion, 2015). In terms of mortality, approximately 38 million 
people die from chronic disease each year, 16 million (42%) of whom are under 70 years old 
(World Health Organization, 2015). Given the vast majority of chronic disease morbidity and 
mortality is preventable with effective self-management, these burdens can be mitigated by 
extending effective, evidence-based education programs to all adults with chronic disease.  
In 1996, the Chronic Disease Self-Management Program (CDSMP) was developed, 
which has been shown to be a cost-effective solution for helping people successfully manage 
their chronic conditions (Stanford School of Medicine, 2015). A recent meta-analysis revealed 
that CDSMP participants experienced significant improvements in self-efficacy, health distress, 
social limitations, and cognitive symptoms (Brady et al, 2011). Health officials are now working 
harder than ever to disseminate this evidence-based intervention to populations that have 
traditionally had less participation in the CDSMP, such as working adults of diverse 
socioeconomic backgrounds under age 65 (Brady et al, 2011; Franek, 2013). As researchers 
attempt to extend the CDSMP to a broader audience, understanding the marketing-related 
factors that have influenced CDSMP participation is critical. While studies routinely describe the 
recruitment efforts used to engage populations in CDSMP efficacy and effectiveness studies, no 
review has been conducted to synthesize this information or examine the role marketing plays in 
eliciting program participation.  
Therefore, the purpose of this review is to describe the CDSMP recruitment efforts since 
the program was developed in 1996. This article describes what recruitment strategies have 
been: (1) rooted in theoretical principles, (2) most effective within and across geographic and 
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cultural contexts, and (3) successful in reaching lower-SES populations. We also examine what 
barriers and facilitators have been reported in relation to prior recruitment attempts. The results 
can help guide researchers trying to market the program to wider populations with high chronic 
disease morbidity burden. 
Methods 
We implemented a scoping methodology to conduct this review, which is gaining 
recognition for synthesizing research evidence (Pham et al., 2015). Where the goal of a 
systematic review is often to reach a conclusion about the level, or strength of evidence 
available on a particular topic (Pham et al., 2015), scoping reviews are broader in purpose, and 
are undertaken to “examine the extent, range, and nature of research activity in a topic area” 
(p.371). Given the goal here is to broadly determine the populations that CDSMP marketing 
efforts have targeted, whether these efforts have been informed by theory, and whether they 
have been successful, a scoping review approach is logically consistent with these aims.  
Pub-Med, CINAHL, Web of Science, Cochrane Library, PsychInfo, Embase, ABI/Inform, 
and Science Direct databases were searched for peer-reviewed reports of CDSMP research 
published between January 1996 and February 2015. The following search string was used 
("Chronic Disease Self-Management Program" OR "CDSMP") AND (recruit* OR market*). 
Studies met inclusion criteria if they involved the recruitment of participants to the CDSMP or a 
program derivative of the CDSMP. Program derivatives included CDSMP courses that were 
redesigned for a specific disease group, such as stroke or pain self-management courses, or 
those which were adapted for implementation in another country, such as the Expert Patients 
Program (EPP) (Goldfinger et al, 2012; Kennedy et al, 2007). Studies were excluded if they 
were literature reviews or were presented in a language other than English. When multiple 
articles reported findings from the same study, the article with more descriptive recruitment 
processes was included.  
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Three hundred and thirty seven articles were identified in the initial search. An 
independent reviewer screened titles and abstracts according to the inclusion and exclusion 
criteria (see Figure 2.1), and articles meeting criteria were retained for full text review. A table 
was developed to extract data from each article regarding recruitment methods, barriers to 
recruitment, sample size, representativeness of the sample, enrollment rates, and marketing-
related theory. Data were reviewed to provide an overview of the most common and effective 
recruitment strategies used to enroll participants in CDSMP studies, the most frequently 
represented demographics in the research, and the theoretical basis of recruitment efforts.  
Findings 
Theories Reported to Support Recruitment Efforts 
A primary finding is that, of the 39 articles included, none presented information about 
the use of theory to guide recruitment efforts. While several authors discussed implementing 
recruitment approaches that may be supported by theory, none were specifically cited. For 
example, authors commonly reported establishing community partners who related well to their 
target populations, which is a practice supported by the Diffusion of Innovations Theory (DIT); 
however, DIT was not explicitly identified in guiding their recruitment efforts. According to DIT, 
people evaluate a new idea or program based on the descriptions of their peers (Rogers, 2003). 
There are also other aspects of the theory that may further inform recruitment efforts. These 
include how the individuals being recruited may be weighing key attributes of the CDSMP, such 
as relative advantage, complexity, compatibility, trialability, and observability, as outlined in the 
persuasion phase of the DIT (Rogers, 2003). Thus, finding spokespersons that can relate to the 
population of interest is a theory-driven practice, yet no author reported it as such. Moreover, 
recruitment efforts that are not theory-driven can overlook potentially relevant details in the 
design and/or distribution of recruitment materials that could be used to persuade the target 
population. Due to this gap in the literature, it is currently unknown whether the use of one 
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theoretical perspective over another could facilitate participation in studies of the CDSMP or in 
CDSMP programs being offered in local communities.      
Study Sample Characteristics 
Of the 39 articles included, studies were conducted in countries across the globe, 
targeting various ethnic minority groups within each country. While only two studies reported 
struggling to recruit participants from minority populations, 13 of the 39 articles, all from the US, 
Canada or England, reported a sample composed of over 50% non-Hispanic white participants. 
Researchers discussed the over-representation of women in their study in only six articles, yet 
26 of the 35 studies that reported gender had a sample of over 60% females. While one study in 
Hong Kong included a sample with nearly 50% of participants under the age of 45, the average 
age represented in each study ranged from 48 – 77.2 years (Chan, Siu, Poon & Chan, 2005). 
No additional information regarding whether the generally younger group studied in Hong Kong 
was recruited by tailoring the recruitment materials and/or the dissemination of study information 
to this population. A full overview of sample characteristics of each study is listed in Table 2.1.   
Recruitment Strategies 
Table 2.2 displays the frequency with which each recruitment strategy was utilized both 
around the world and specifically within the US, and Table 2.3 lists the strategies used in each 
study reviewed. Eleven of 39 studies were conducted in the US, while 8 were set in Australia, 4 
in the Netherlands, 4 in Hong Kong, 2 in Canada, 2 in England, 1 in China and 1 in Iraq. 
Strategies within the US are presented in Table 2.2 to highlight differences in recruitment 
practices between this country, where many faced limited access to healthcare during the years 
under review, and other countries, where access to care may have been more available. Nearly 
all recruitment strategies were utilized with greater frequency in the US, yet the US also had a 
higher percentage of studies that did not meet recruitment goals (27%) compared to other 
countries. Particularly notable is the frequency with which researchers in the US used local 
media, posted materials in public spaces, and partnered with community professionals, 
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compared to those in other countries where a health care provider recommendation was 
implemented most often. While the US did not recruit in the clinical setting any less frequently 
than other countries, US researchers supplemented clinical recruitment techniques with 
community-based approaches more frequently than researchers in other countries.  
As noted in Table 2.3, the most commonly implemented method of recruitment globally 
was provider recommendation, with 16 (41%) of the studies enlisting the help of care providers. 
Fifteen of these studies asked healthcare providers to approach patients directly, while one 
study had providers send letters to patients recommending study participation. Researchers 
used clinical sites in other ways as well, with four identifying potential participants through 
medical records and 10 leaving fliers and promotional materials in clinic waiting rooms. Though 
clinically based recruitment efforts may be effective when targeting elderly patients who likely 
have greater access to care, it may be ineffective when trying to reach working adults of lower-
SES status who may not have time or money available for primary care services. While noting 
differences in recruitment practices between countries sheds some light on recruitment efforts 
and successes through the health care system, the remainder of the findings generally focus on 
those used in the US, where there is significant interest in extending the CDSMP to a broader 
population in an attempt to ameliorate the high rate of chronic disease morbidity.  
Thirteen of the 39 (33%) studies recruited participants within the clinical setting, while 10 
enrolled only volunteer participants from the community, and 16 recruited participants in both 
settings. While recruiting within the community, nine studies left flyers and brochures with study 
information in a community center, seven set-up promotional booths at community events, and 
six reported using ‘interpersonal persuasion’ or ‘word-of-mouth’ to entice participants to join the 
study. Just as recruiters turned to care providers for support during clinical recruitment efforts, 
ten studies turned to trusted non-healthcare professionals within the community to guide 




Twenty-five studies reported either the number of participants approached during 
recruitment or the number of volunteers who expressed interest, but only ten of these studies 
successfully enrolled over 60% of potential participants. With this said, recruitment effectiveness 
frequently was not quantified, and only 17 of the articles stated goals for study enrollment. Of 
these, only four failed to meet enrollment goals, and only two enrolled fewer than 70% of their 
target. Reasons for failing to meet recruitment goals included difficulty recruiting in rural areas, 
time constraints, and cultural barriers. Cultural barriers included a mistrust of unfamiliar 
research encountered amongst both African American and Chinese communities within the US 
(Wang et al., 2014; Groupp, Haas, Fairwether, Ganger & Attwood, 2005). Recruitment methods 
in these studies did not vary from the methods used in successful enrollment efforts, however, 
special attempts made to reach both the Chinese and African American populations were 
unsuccessful. Such attempts included holding orientations and introductory sessions to the 
CDSMP within the Chinese community and seeking the support of community members that 
were particularly relevant within the African American population, such as an African-American 
chiropractor, clergy members, and the National Association for the Advancement of Colored 
People (Wang et al., 2014; Groupp, Haas, Fairwether, Ganger & Attwood, 2005).  
Data were extracted from five of the studies regarding the efficacy of recruitment 
methods within specific populations. One U.S. study targeted a Chinese population, first with 
impersonal recruitment such as flier distribution, and then through personal interactions, such as 
introduction sessions. No recruitment goal was set in this study, and no results were given 
regarding the percent of the available population enrolled, but the researchers recruited only 18 
participants over an 8-month period (Wang et al., 2014). Researchers in another U.S. study 
successfully recruited Filipino participants. Again, no recruitment goals were set and no results 
were provided regarding the reach of the program, but 91.7% of the 96- person sample was 
Filipino (Tomioka, Braun, Ah Cook, Compton & Wertin, 2014). Though only 15 studies offered 
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information regarding the representativeness of the sample and the generalizability of results, 
females and the elderly were frequently cited as being overrepresented in the study sample.  
Barriers to Participation 
To explain the variation between key demographics in the target populations and study 
samples, researchers outlined a variety of pragmatic, or resource-driven barriers that inhibited 
study enrollment. With this said, it was not clear from the information provided in the articles 
whether those who were not interested were averted more to participating in a research study or 
to the CDSMP. Barriers broadly included transportation (n=5 studies), particularly in rural 
counties, and the time commitment required and/or scheduling difficulties to complete the 
CDSMP (n=six). One of these studies reported that information about the availability of the 
program was communicated through pamphlets. The other studies, however, did not indicate 
how the locations and times were communicated in study-related materials or communication.    
Cultural barriers to recruitment were also noted in three studies. In one study, Chinese 
participants wanted to know the researchers running the study prior to enrollment. In another, 
Bangladeshi participants failed to see the value of the CDSMP due to cultural beliefs around 
predetermination. In yet another study, authors discussed the historically embedded mistrust of 
researchers they encountered while trying to recruit African-American participants. Four authors 
also explained that physical limitations, such as impaired mobility, precluded travel and program 
participation and kept many prospective participants from enrolling in their study. Finally, 
researchers in five studies noted prospective participants that simply were not interested in 
joining the study. Two of these studies recorded the number of uninterested recruits at 10-20% 
of possible participants; yet, there was no explanation of why people were not interested, and 
whether there were marketing strategies that promoted or deterred participation.  
Review Limitations           
There are limitations of this review. First, as is inherent in most reviews, publication bias 
could skew results. None of the studies included were generalizable to the population at-large, 
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as all either utilized a volunteer sample or reported issues with generalizability. Because only 
one researcher coded the information, there is also chance for rater drift to skew results. Nine 
databases were searched and systematic coding procedures were followed in an effort to 
address and reduce these methodological limitations that can occur when conducting a 
literature review.  
Discussion 
In this scoping review, none of the 39 articles analyzed reported applying an explicit 
theoretical perspective to guide their recruitment efforts. While this may indicate that 
researchers are truly implementing atheoretical approaches during recruitment, it simply may 
not be current practice to report such theories within peer-reviewed publications. If the former is 
true, future research should be conducted to test whether the application of marketing theory – 
which incorporates both cognitive and behavioral dimensions – may be implemented to 
enhance recruitment (French, Blair-Stevens, McVey & Merritt, 2010). For example, researchers 
might apply the Diffusion of Innovations Theory (DIT) to target early recruitment efforts towards 
leaders within the community, who may, in turn, influence others to join the study (French, Blair-
Stevens, McVey & Merritt, 2009). 
Utilizing a DIT approach builds on the concepts of innovators and early adopters, who 
are the first to adopt an innovation and who influence members of their social circle to do the 
same (French et al, 2009). Innovators and early adopters are most influential when they reflect 
the target population, meaning they share similar background characteristics (Rogers, 1995). 
Applying these principles to establish partnerships with influential community members may 
help reach audiences who are skeptical of research, such as the Chinese and African-American 
samples mentioned in this review (Wang et al., 2014; Groupp et al., 2005). Many of the issues 
experienced while trying to reach such populations are rooted in a history of mistrust in 
researchers and the research process itself; thus, it is unclear whether professionals would 
experience similar difficulties while trying to enroll participants in a non-study related CDSMP 
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course. The answer to this inquiry could have important effects on the promotion of the CDSMP 
in both research and non-research contexts, and should be further investigated.    
Researchers and others responsible for marketing the CDSMP may build upon other 
constructs embedded throughout communication theories as well, such as perceived 
vulnerability, severity, response efficacy and self-efficacy (French, Blair-Stevens, McVey & 
Merritt, 2010). Implementing these concepts during recruitment would involve disseminating 
materials that maximize people’s perceived vulnerability and severity of their illness, perceived 
efficacy of the program to improve disease symptoms, and perceived self-efficacy to complete 
the program. Such efforts may be utilized to reach members of cultural groups who believe in 
predetermination, such as the Bangladeshi participants featured in one article (Griffiths et al., 
2005). Building on additional theories, researchers could manipulate the color, graphics, and 
messages of advertisements to enhance recruitment. For example, specific forms of message 
framing can be applied to encourage health promotion activity (Gallagher & Updergraff, 2012).  
The concept of “framing” advertisement content refers to whether you present the 
benefits of partaking in health promotion (a gain-framed message), the dangers of not partaking 
in the health behavior (a loss-framed message), or both (mixed-frame) (Gallagher & Updergraff, 
2012; Gainforth, Cao, Latimer-Cheung, 2012). According to Gallagher & Updergraff (2012), 
gain-framed messaging is the most effective technique when trying to encourage health 
promotion behaviors. Implementing this concept may help recruit participants who previously 
allowed barriers such as busy schedules, transportation and disease acuity prevent them from 
enrolling in the CDSMP. The 4 P’s of marketing; product, price, place and promotion, may also 
be implemented to enhance the recruitment of isolated populations (Lee & Kotler, 2011). Under 
these principles, advertisements must make the product (the CDSMP) appear effective, the 
price affordable (generally CDSMP courses have no monetary cost, but require an investment 
of time and energy), the place accessible (holding the CDSMP near bus routes), and the 
promotion effective (using newspaper advertisements to reach the homebound). Though these 
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are a few examples of applicable marketing principles, there are a number of theories that can 
be applied to improve recruitment efforts of future investigators. Future research should test 
each theory for effectiveness when applied to recruitment, particularly when targeting 
underserved populations. 
Despite the sweeping efforts of researchers to increase enrollment, several populations 
were underrepresented in the samples reviewed for this study. As noted above, rural, male, and 
African-American populations were grossly underrepresented in most samples. Furthermore, 
Hispanic Latinos made up over 50% of the sample in only one study (Harowitz et al., 2009). The 
average age of recruited participants was also below 55 in only seven of the study samples. 
Thus, further research should be conducted to discover recruitment methods that can be used 
to attract these underrepresented groups. One strategy currently untapped in the CDSMP 
literature is social media recruitment, which may be an area in need of further research while 
trying to engage diverse, difficult-to-reach populations. Continued efforts should be made to 
understand what media, information sources, and messages attract participants of various 
backgrounds to the CDSMP. These studies should occur not only to enhance study enrollment 
rates, but also to recruit people to CDSMP programs that are not affiliated with a research team. 
As chronic illnesses continue to spread to the most vulnerable populations of society, public 
health officials must continue to adapt to reach and serve those most burdened by chronic 
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Table 2.1  
 
Study Demographics 






1 Barlow et al., (2009) NS Caucasian Female RCT 
2 Bazargani et al., (2011) Iraq NS Male RCT 
3 Cadilhac et al., (2011) Australia NS Female RCT 
4 Cameron-Tucker et al. (2014) Australia NS Male RCT 
5 Catalano et al. (2003) Australia NS Male RCT 
6 Chan et al. (2005) Hong Kong NS Female Quasi-experimental 
7 Chan et al., (2010) Hong Kong NS Female Quasi-experimental 
8 Chang et al. (2008) Australia NS NS RCT 
9 Chouinard et al. (2013) Canada NS NS Multiple Case Study RCT 
10 Detaille et al., (2013) Netherlands NS Female RCT 
11 Druss et al., (2010) USA African- 
American 
Female RCT 
12 Elzen et al., (2007) Netherlands NS Female RCT 
13 Farrell et al., (2004) USA Caucasian Female Quasi-experimental 
14 Franks et al., (2009) USA Caucasian Female RCT 
15 Fu Dongbo et al., (2003) China Han Female RCT 
16 Gitlin et al., (2008) USA African- 
American 
Female RCT 
17 Goldfinger et al., (2012) USA African- 
American 
Female RCT 
18 Goto, (2013) USA Caucasian Female Quasi-experimental 
19 Griffiths et al., (2005) England Bangladeshi Female RCT 
20 Groupp et al., (2005) USA Caucasian Female RCT 
21 Horowitz et al., (2009) USA Latino Female Comparative 
22 Jerant et al., (2009) USA Caucasian Female RCT 
23 Kennedy et al., (2007) England Caucasian Female RCT 
24 Lorig et al., (2005) USA Caucasian Female RCT 
25 Lorig et al., (2006). USA Caucasian Female RCT 
26 Lorig et al., (2001). USA Caucasian Female RCT 
27 Lorig, et al., (1999). USA Caucasian Female RCT 
28 Lorig et al., (2014) USA Caucasian Female Translational 
29 McGillion et al., (2008) Canada Caucasian Male RCT 
30 Murphy et al., (2003) Australia NS NS NS 
31 Siu et al., (2007) Hong Kong NS Female Quasi-experimental 
32 Smeulders et al., (2009) Netherlands NS Male RCT 
33 Smeulders et al., (2007) Netherlands NS Male One group pre-test/post-test 














Female One group pre-test/post-test 
36 Tomioka et al., (2014) USA Filipino Female One group pre-test/post-test 







38 Wang et al., (2014) USA Chinese NS Practical-Participatory Evaluation 







Recruitment Strategy Frequency 
Recruitment Strategy Global Frequency U.S. Frequency 
Clinical Setting   
Provider recommendation 41% 55% 
Flyers/brochures in clinic setting 27% 55% 
Direct contact with potential participants (letters, phone calls, etc.) 18% 36% 
Medical records used to identify participants 10% 18% 
Community Setting  
Local media 36% 55% 
Partnered with trusted professionals in the community 26% 55% 
Flyers/posters/brochures in community setting 25% 55% 
Advertised in patient organizations (listserv, database, magazine, etc.) 21% 27% 
Newsletters 18% 36% 
Promotion booths 18% 27% 
Word-of-mouth 13% 27% 
Presentations  10% 27% 
Direct phone calls  5% 0% 
Recruitment events 5% 18% 





Table 2.3  
 
Study Recruitment Data 





1 5, 8, 13, 15 NS NS NS NS 216 
2 2 NS NS NS NS 300 
3 5, 9, 13 150 95% 2112 7% 143 
4 1 78 108% 316 27% 84 
5 3 NS NS 37 100% 37 
6 2 NS NS NS NS 23 
7 1, 6 7, 9, 10  NS NS 772 100% 772 
8 5, 13 318 NS NS NS NS 
9 1, 4 400 NS NS NS NS 
10 1, 5, 6 84 94% 109 72% 79 
11 2 NS NS 137 58% 80 
12 2, 5, 8 200 72% 411 35% 144 
13 1 100 48% 100 48% 48 
14 1, 2, 3, 4 NS NS 782 53% 415 
15 2, 5, 7, 11  962 99% 954 100% 954 
16 5, 9, 11, 12  NS NS 569 73% 414 
17 1, 3, 6, 7 600 97% NS NS 582 
18 1, 6  80 105% 298 28% 84 
19 3, 4, 5, 11 216 220% 1363 35% 476 
20 2, 5, 6, 7, 8, 9, 10, 
12 
100 White                 
100 African-
American 
55% NS NS 109 
21 1, 5, 7, 8, 14 NS NS 555 18% 99 
22 2, 3 360 115% 782 53% 415 
23 1, 5, 13, 15 600 105% 1260 50% 629 
24 5, 8, 12 NS NS 
 
437 81% 355 
25 15 NS NS 1952 49% 958 
26 1, 2, 3, 4  NS NS 703 70% 489 
27 2, 5, 6, 7, 9 NS NS 1140 84% 952 
28 6 NS NS 199 70% 139 
29 1, 2, 5, 9 104 113% 277 42% 117 
30 1, 2, 5, 6, 8 10, 
13, 15 
NS NS NS NS 52 
31 1 160 93% NS NS 148 
32 3 360 88% 717 44% 317 
33 3 NS NS 63 16% 10 
34 1, 2, 5, 9, 10, 12 NS NS 728 65% 474 
35 5, 6, 9, 10, 11 NS NS NS NS 492 
36 7, 10, 11 NS NS NS NS 96 
37 1, 6 NS NS NS NS NS 
38 7, 14 NS NS NS NS 18 
39 2 NS NS NS NS 120 
*Strategies 
1 = Provider recommendation; 2 = Flyers/brochures in clinic setting; 3 = Direct contact with potential participants 
(letters, phone calls, etc.); 4 = Medical records used to identify participants; 5 = Local media; 6 = Partnered with 
trusted professionals in the community; 7 = Flyers/posters/brochures in community setting; 8 = Advertised in patient 
organizations (listserv, database, magazine, etc.); 9 = Newsletters; 10 = Promotion booths; 11 = Word-of-mouth;    12 






































































CHAPTER THREE: INNOVATION IN COMMUNICATION ASSESSMENT: NEW 
THEORETICAL AND DATA COLLECTION APPROACHES FOR EVALUATING HEALTH 
COMMUNICATION PREFERENCES AMONG VULNERABLE POPULATIONS 
	
Overview 
The modern consumer is bombarded with hundreds of advertisements each day, making 
effective marketing more important than ever for individuals hoping to engage participants in 
health programs and research. While health communication scientists have become adept at 
developing and disseminating study recruitment advertisements, research methods to evaluate 
these still remain costly, time-intensive and limited in scope when assessing advertisement 
engagement. Thus, the purpose of this paper is to present two innovative approaches to 
advertisement evaluation. First, we present the novel use of a theoretical framework that 
combines the Elaboration Likelihood Model (ELM) and Protection Motivation Theory (PMT) to 
guide a comprehensive assessment of advertisement cue effects. Then, we describe a new 
data collection tool – the use of hot spots – that can be implemented as a time and cost saving 
behavioral measure in advertisement cue evaluation. We then discuss the application and 
operationalization of constructs of the novel framework and the data collection tool in the 
context of the SMART Life Study, in which both approaches were applied to assess the 
cognitive and behavioral effects of study advertisements.  




Experts estimate that people are exposed to over 350 advertisements each day 
(Johnson, 2014). Each of these ads features a number of communication cues, both text and 
image, selected to engage the consumer’s interest. Amidst the skyrocketing use of social media 
and smart technology, the inundation of information today’s consumer faces makes effective 
health advertisement cues more important than ever during study recruitment. Without effective 
recruitment efforts, evidence to support the efficacy and generalizability of interventions will be 
limited. Thus, the purpose of this paper is to present two innovative approaches that were used 
to better understand the cognitive and behavioral effects of recruitment advertisements 
implemented in the SMART Life Study, a CDC-funded project testing the health and 
employment–related effects of the Chronic Disease Self-Management Program (CDSMP) 
among lower-to-middle wage earning, middle-aged adults. 
While great strides have been made in the science of developing and disseminating 
health advertisements over the past several decades, little progress has occurred in 
advertisement outcome evaluation, and more evidence is needed to predict and assess 
advertisement message effects (Noar, 2009; Royne & Levy, 2015). Message “effectiveness” 
has been operationalized a number of ways – ranging from self-reported measures of the extent 
to which a message is “persuasive” to the extent to which it made an individual “stop and think” 
(Yzer, LoRusso, & Nagler, 2015). Message effects are typically evaluated according to one of 
four constructs: attention, affect, memory, and desirability (Venkatraman et al., 2015). 
Historically, researchers have studied the correlation of these effectiveness constructs with 
outcome variables such as attitude, intention, and behavior to measure the performance of 
advertisement cue effects (Yzer et al., 2015). Scientists now contend, however, that some 
advertisements are designed to impact theoretically grounded variables, such as self-efficacy 
and behavioral beliefs, that mediate the more distal attitudinal and behavioral outcomes of cue 
effects, and argue further that these mediating variables should be measured to truly assess ad 
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performance (Yzer et al., 2015). Such targeted cognitive mediators can then be correlated with 
changes in attitude, intention and behavior to gain a more thorough understanding of 
advertisement performance. 
In this paper, we present the novel use of a theoretical framework that combines the 
Elaboration Likelihood Model (ELM) and Protection Motivation Theory (PMT) to guide a 
comprehensive assessment of the cognitive and behavioral effects of study advertisement cues. 
Then, we describe the use of a concept testing data collection tool that allows for quick, 
inexpensive and easy behavioral assessment while evaluating the effects of communication 
cues featured in study advertisements (Qualtrics, 2017). Finally, we present descriptive findings 
of cue preferences among lower-to-middle wage earning adults who expressed an initial interest 
in a study of the CDSMP, and discuss the implications for applying the ELM+PMT theoretical 
framework and concept testing data collection tool in future research.  
Theory 
Communication experts in a panel discussion sponsored by the Centers for Disease 
Control and Prevention (CDC) agreed that many theoretical applications in health 
communication fail to assess mediators and moderators of attitude and behavior change, 
leaving the impact of advertisement cues on important cognitive-oriented variables – such as 
message reception and individual interpretation – poorly understood (Abbatangelo-Gray, Cole, 
& Kennedy, 2007). Furthermore, theory is most frequently implemented in communication 
evaluation to assess behavioral outcomes of health communication strategies rather than to 
better understand how the strategies achieve (or fail to achieve) these outcomes (Abbatangelo-
Gray et al., 2007). Experts have noted that no single communication theory totally encompasses 
every aspect of behavior change in response to health advertisement cues, but rather, some of 
the most effective communication strategies are built upon a combination of behavioral and 
communication theories (U.S. Department of Health and Human Services, 2002).  
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In response to the theory application challenges in health communication research, we 
have integrated the Elaboration Likelihood Model (ELM) (communication theory) and the 
Protection Motivation Theory (PMT) (behavioral theory) to guide research on the effects of 
communication cues used in advertisements for the SMART Life Study. While the ELM outlines 
a dual processing model that describes how advertisement cue exposure may impact attitudes 
towards a product or behavior, the PMT highlights cognitive mediating variables that may alter 
the relationship between cue exposure and subsequent changes in attitude, intention, and 
behavior (Kitchen, Kerr, Schultz, McColl, & Pals, 2014; Rogers, 1975). Each of these theories is 
further described below, and their proposed integration is presented in Figure 3.1.  
The ELM 
The ELM describes two routes of persuasion through which communications elicit 
attitude change (Petty & Cacioppo, 1986). These include the central route and the peripheral 
route, which represent the amount of issue-relevant thought an individual has in response to 
exposure to information presented in an ad (from this point forward this is referred to as cue 
processing; Petty & Cacioppo, 1986). The route by which persuasion occurs is dictated by a 
number of variables such as personal relevance, information source, presence of distracting 
stimuli and message complexity (Kitchen et al., 2014; Petty & Cacioppo, 1986; Petty, Cacioppo, 
& Schumann, 1983). Attitudes and behavioral intentions formed by the peripheral route are 
thought to be short-term and less resistant to counter-arguments, while those formed via the 
central route are characterized as lasting and strongly correlated to future attitude and behavior 
(Kitchen et al., 2014; Petty & Cacioppo, 1986; Petty et al., 1983).  
The PMT 
In contrast to the ELM framework, the PMT outlines cognitive variables, which are 
believed to mediate the relationship between information sources and resulting behavior 
(Rogers, 1975). According to this theory, external and internal sources of information work 
together to initiate both a “threat appraisal” and a “coping appraisal” to a presented health 
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behavior (collectively referred to as “appraisal” in the combined model; Rogers, 1975). 
According to the PMT, the threat appraisal is composed of one’s perceived severity (an estimate 
of the seriousness of the illness), and perceived vulnerability (an estimate that one’s illness will 
continue or worsen) (Maddux & Rogers, 1983; Plotnikoff et al., 2010; Prentice-Dunn & Rogers, 
1986). Furthermore, coping appraisal is influenced by self-efficacy (the extent to which one feels 
capable of performing the suggested behavior), response efficacy (the expectancy that the 
suggested action will work), and response costs (any perceived cost to the action – i.e. 
monetary, time, personal, etc. (Floyd, Prentice‐Dunn, & Rogers, 2000; Maddux & Rogers, 1983; 
Plotnikoff et al., 2010; Prentice-Dunn & Rogers, 1986). When combined, threat appraisal and 









The ELM+PMT Framework 
When combined, the ELM and PMT allow researchers to extend what have typically 
been more narrow frameworks (individually) to study the effects of advertised communication 
cues (e.g., source logos, graphics, and/or text in messages) on five levels of cognitive and 
behavioral engagement, including cue processing, appraisal, motivation, short-term behavior, 
and long-term behavior. This framework responds to current researchers’ calls to examine 
message effects on cognitive variables that mediate behavioral and attitudinal response to 
advertisement exposure. Beginning with the ELM, the advertisement cues trigger different 




routes of cognitive processing in each person (Kitchen et al., 2014; Petty & Cacioppo, 1986; 
Petty et al., 1983). In the context of the SMART Life Study, some individuals see the study 
advertisement and deeply consider the messages and arguments presented in the ad, a high-
level cue processing response referred to as central route processing. Other individuals 
presented with the ad may turn to simple heuristic cues to evaluate the proposed program 
without deeply considering the arguments presented in the texts and images, a process referred 
to as peripheral route processing (Kitchen et al., 2014; Petty & Cacioppo, 1986; Petty et al., 
1983). The PMT appraisal process likely occurs during this brief processing period, leading to 
either a high motivation to comply with the behavior suggestion (if one’s threat and coping 
appraisal is sufficiently high) or little motivation to comply (if one’s threat and coping appraisal is 
low; Floyd et al., 2000; Maddux & Rogers, 1983).  
The proposed model, illustrated in Figure 3.1, suggests that the impact that an 
advertisement cue has on cognitive and behavioral responses is moderated by one’s 
demographic characteristics. In the SMART Life Study, cognitive responses include one’s 
perceived involvement with the information in the study ad (cue processing), one’s threat and 
coping appraisal variables (appraisal), and one’s intention to enroll in the study (motivation). 
Behavioral variables include study enrollment (short-term) and ongoing program participation 
(long-term). Given that gender, race, ethnicity and household income are all influential 
sociocultural factors associated with health behavior decisions, it is hypothesized these 
variables will serve the moderating effects outlined in paths m1, m2 and m3 of the framework 
(Courtenay, 2000; Jackson, Knight, & Rafferty, 2010; Keith, Kronenfeld, Rivers, & Liang, 2005). 
Furthermore, the model suggests advertisement cues not only directly affect cognitive and 
behavioral outcomes, but also have a mediated effect on behavior through the cognitive 
constructs outlined (path a+c).  
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Innovations in Data Collection 
Traditional message testing methods that could be used to test the proposed framework, 
such as participant interviews, focus groups, and qualitative surveys, are often costly, time-
consuming, and heavily reliant on qualitative assessment (Houts, Doak, Doak, & Loscalzo, 
2006; Najib Balbale, Schwingel, Chodzko-Zajko, & Huhman, 2014; Venkatraman et al., 2015). 
Though each of these methods provides valuable data in the assessment of message effects, 
experts contend conclusions drawn from qualitative measures are inherently limited because 
responses only capture conscious opinions (Venkatraman et al., 2015). More novel approaches 
with behavioral measures for attention (i.e. – eye tracking) have been used in recent years to 
address this limitation, but research has shown such measures capture preattentive reactions to 
visual communication cues without reflecting subjective assessments of the cues, yielding little 
information regarding actual appraisal of the cue content (Goldberg, 2014). Neurophysiological 
methods (i.e., eye-tracking, functional MRI, electroencephalography (EEG), etc.) have also 
been used to capture behavioral responses to advertisement cues, but these methods are more 
cost and time intensive than qualitative measures and less readily accessible (Venkatraman et 
al., 2015). Thus, new, resource-efficient methods are needed to evaluate cue effects. 
To answer this need for a time and cost-efficient approach to collect data related to cue 
effects, members of this research team implemented an innovative, web-based “hot spot” 
question/response format to quantitatively assess participant evaluations of advertisement cues 
(Qualtrics, 2017). Under this question format, participants are shown a picture of an 
advertisement and asked to click on three different aspects (i.e., cues) within the ad that 
influenced their thoughts, attitudes, behaviors, etc. With this approach, researchers define “hot 
spots” as a priori defined areas of interest on the ad, which are overlaid onto different cues while 
remaining invisible to participants. When a study participant “selects” a cue, it is then 
quantitatively captured as data based on the invisible-to-participant hot spot placement. This 
question format simplifies the participant’s task of identifying cues that are most attention-
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grabbing, thought-provoking, persuasive, etc., and provides a cost-efficient method of cue 
assessment that does not over-burden study personnel or participants. The quantitative data 
collected can then be used in analyses to test the relationships between cue performance and 
the cognitive and behavioral outcomes outlined in the proposed ELM + PMT Model. The 
remainder of this paper provides a more thorough description of the SMART Life Study and the 
research team’s application of both the integrated ELM + PMT Model and the hot spot question 
format to assess the cognitive and behavioral effects of study advertisement cues. 
The SMART Life Study 
Funded by the CDC, the SMART Life Study is the parent study supporting this 
dissertation research. The goal of the parent study is to assess the employment and economic 
outcomes of extending the CDSMP to 400 lower-to-middle wage, middle-aged working adult 
participants. The CDSMP is one of the most widely implemented and effective self-management 
programs to date and has been associated with improved health outcomes, such as decreased 
pain, increased self-efficacy, and improved daily functioning among participants from a variety 
of age groups and backgrounds (Bodenheimer, Lorig, Holman, & Grumbach, 2002; Lorig et al., 
2001; Lorig et al., 1999; Ory et al., 2014). Although lower-to-middle income, middle-aged adults 
carry a disproportionate burden of morbidity, disability, and mortality related to chronic illness, 
their participation in self-management programs remains low (Harris, Huang, Hannon, & 
Williams, 2011; Horrell et al., 2017). 
In part, this disparity in program participation can likely be attributed to the fact that 
recruitment materials for the CDSMP overwhelmingly reflect the characteristics, needs, and 
concerns of elderly, predominantly White, middle class adults, as exemplified in the materials 
disseminated through the Administration on Aging and displayed on the websites of CDSMP 
organizations ("North Carolina's initiative," 2014; "Outreach and recruitment," n.d.; Smith et al., 
2015). Thus, the SMART Life study team worked with an advisory panel of people who matched 
the target population by key demographics to design new recruitment materials to attract a 
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somewhat younger, more socioeconomically diverse, employed population. The remainder of 
this paper will describe the implementation of the ELM+PMT framework and hot spot question 
format used to guide the evaluation of recruitment materials implemented in this study.  
Methods 
Hot Spot Implementation 
To assess program recruitment materials, participants interested in enrolling in the 
SMART Life Study were directed to a registration survey, where each individual was asked to 
indicate which of four advertisements, if any, he or she saw prior to entering the survey. 
Participants were then shown a picture of the study advertisement that utilized the invisible hot 
spot formatting described above and were asked to click on the three aspects of the ad (cues) 
that most motivated them to start the study registration process. The invisible hot spots were 
overlaid onto the ad to quantitatively capture data indicating which cues were selected. This 
measure provided data for the “advertisement cues” preferences featured in Figure 3.1 that the 
study team will later use to examine the correlation of cue preferences and measures of the five 
cognitive and behavioral outcomes outlined in the ELM + PMT model. 
Operationalization of ELM+PMT Constructs 
 Each of the constructs outlined in the proposed ELM + PMT model were operationalized 
in this research to assess participants’ cognitive and behavioral engagement in response to the 
SMART Life Study advertisement exposure. For example, given that information processing is 
considered to increase with personal involvement, “cue processing” was operationalized as 
one’s self-reported level of involvement with the advertised self-management program 
(Zaichkowsky, 1994). “Appraisal” was operationalized as a self-reported, summed combination 
of the PMT appraisal variables (perceived vulnerability, perceived severity, perceived 
vulnerability, self-efficacy and response efficacy), and “motivation” was operationalized as the 
extent to which one intended to enroll in the study. Enrollment was operationalized as whether 
or not a participant was assigned to a study program. Finally, program participation, analyzed 
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among participants assigned to the CDSMP, was defined as an individual’s attendance of the 
first CDSMP session.   
Analyses 
Descriptive analyses were conducted to identify the demographic characteristics (see 
Table 3.1) and advertisement cue preferences (see Figure 3.2) of participants who reported 
seeing the most frequently distributed print study advertisement (see Figure 3.2). These 
descriptive analyses are the first step in a series of analyses to assess the study advertisements 
according to the constructs and relationships outlined in the ELM+PMT framework. The results 
of further regression analyses assessing the model relationships will be reported elsewhere 









Table 3.1: Demographic Information (n=407) 
Mean Age  48.8 (Std Dev: 8.28) 
Gender Female 334 (81.1%) Male 73 (17.9%) 
Ethnicity Hispanic/Latino 16 (3.9%) Non-Hispanic/Latino 391 (96.1%) 
Race 
Black/African-American 158 (38.8%) 
White 222 (54.5%) 
Other Race 27 (6.6%) 
Household 
Income 
≤ $39,999 84 (20.6%) 
$40,000 and $79,999 191 (46.9%) 
≥ $80,000 132 (32.4%) 
Top 5 Cue Preferences: 
Cue Cue Title  # Selected (%) 
 
“Financial 
Security” 228 (56.0%) 
 “Better Health” 215 (52.8%) 
 








Stability” 60 (14.7%) 
 
Smarter Life. Brighter Future. 
 
The real magic pill.  
 
Looking for a better way to take 
control of your health and financial 
future?     
 





Payment for participation provided.  
 
 
The SMART Life Study is a member of the Prevention Research Centers Program, supported by the  










*SMART Life is a UNC Research Study for individuals between 40-64 
years of age, who live in Cumberland, Durham or Wake County, and 
who are working 32+ hours per week.  
Eligible participants will take part in a short-term health or financial 
self-management program and complete questionnaires throughout 
a 12-month period. 
Figure 3.2. Most-Widely Distributed SMART Life Ad and Associated Cue Preference Data 
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Table 3.1 displays the demographic information of the analytic sample used in this study. 
As displayed, the sample is primarily female (81.1%), non-Hispanic/Latino (96.1%), and white 
(54.5%). The average age of individuals in the sample is 48.8 years old (Std Dev: 8.28), and the 
majority of participants (79.3%) also fell into one of the two higher household income brackets, 
earning at least $40,000 per year. Although participants had to earn less than $60,000 
individually to be included in this study, this inclusion criterion did not preclude individuals from 
having a higher household income (which may include wages earned by a spouse, for 
example).  
Figure 3.2 displays the top 5 cues selected by participants when asked which three cues 
most motivated them to begin the registration process using the “hot spot” format. The majority 
of the sample selected one of the following three cues located across the top of the 
advertisement: 1)“financial security” (56.0%), 2) “better health” (52.8%), or 3) “less stress” 
(50.1%). Additionally, 19.9% of the sample selected the largest image on the page, the “self-
management pill”, and a final 14.7% of participants selected “work stability” as one of their top 
cue preferences. Future research will focus on further assessing these findings in the context of 
the proposed ELM+PMT framework.  
Limitations 
By both applying and integrating communication and behavioral theories, this research 
brings a novel, interdisciplinary perspective to the science of engaging higher-risk populations in 
health behavior research. This study is not without limitations, however. Because the cue 
preferences reported here are limited to one advertisement, if is difficult to determine whether 
the cues selected via the hot spot data collection tool truly represent a subjective assessment of 
what motivated participants to begin the study registration process, or if they merely represent 
what images/text caught the participants’ attention. This clarification is made more difficult by 
the fact that the top five cues selected included the four messages listed boldly across the top of 
the ad and the “self-management pill, the largest image on the page. Thus, additional research 
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should be conducted either comparing hot spot results to qualitative assessments of study 
advertisement cues to better assess what concept this tool captures, or creating various 
advertisements with the same cue messages placed in different locations, in different sizes, etc. 
on each page to assess whether the same cues are selected when controlling for these different 
variables. This research was also conducted with lower-to-middle wage, middle-aged adults in 
North Carolina and may not be reflective of adults from other regions. Furthermore, it was not 
possible to capture which cues people processed who did not access the registration survey. 
Given this current state of the science, however, this research provides a first step towards 
providing a novel assessment approach assess which cues are most strongly associated with 
each stage of cognitive and behavioral engagement.  
Conclusions 
This paper offers a new theoretical framework to guide the development and evaluation 
of health communication materials and describes novel quantitative approaches to assess their 
effects on cognitive and behavioral responses. By implementing the proposed ELM+PMT 
framework, researchers may begin to measure and better understand the role of cognitive 
variables and sociodemographic characteristics as potential mediators and moderators, 
respectively, in the health communication process. Furthermore, researchers implementing the 
hot spot question format described above may be able to both assess the effects of health 
communication materials in a cost and resource-efficient manner and identify communication 
cues that are associated with the various routes of persuasion and levels of cognitive appraisal 
prior to implementing them in intervention recruitment efforts. Filling this gap in the 
communication literature will enhance future health communication strategies by building an 
evidence base that enables researchers to purposefully implement communication cues that 
have been proven to successfully invoke long-term behavior change. In doing so, this research 
will optimize the impact of future communication campaigns and help public health officials 
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CHAPTER FOUR: COMMUNICATION CUES AND ENGAGEMENT BEHAVIOR: WHAT 
ADVERTISEMENT STRATEGIES DRAW MIDDLE-AGED ADULTS TO STUDIES OF THE 
CHRONIC DISEASE SELF-MANAGEMENT PROGRAM 
	
Overview 
Lower-to-middle income, middle-aged adults experience high rates of chronic illness 
morbidity and mortality, yet their participation in self-management programs remains low. This 
may partially be attributed to the fact that advertisements for such programs often target elderly, 
predominantly White, more affluent adults. In this study, we identify theoretically driven 
advertisement cues to more effectively engage middle-aged adults in a study of the Chronic 
Disease Self-Management Program (CDSMP) using data from an ongoing randomized 
controlled trial at UNC-Chapel Hill. An innovative framework which combined the Elaboration 
Likelihood Model (ELM) and Protection Motivation Theory (PMT) was used to guide chi-square 
and regression analyses to assess relationships between advertisement cue preferences and 
five stages of cognitive and behavioral engagement of study participants (cue processing, 
appraisal, motivation, enrollment and program participation). Results indicate that two 
advertisement cue/cue combinations were significantly associated with study enrollment, as 
were two cognitive engagement variables. These results provide the foundation for an evidence 
base to inform future CDSMP recruitment efforts to better engage lower-to-middle income, 
middle-aged adults in a program that could begin to mitigate the disproportionate burden of 
chronic illness facing this population. 




Although lower-to-middle income, middle-aged adults experience high rates of morbidity, 
disability, and mortality related to chronic illness, their participation in self-management 
programs remains low (Horrell et al., 2017). In part, this may be attributed to the fact that the 
recruitment materials for such programs overwhelmingly reflect the characteristics, needs, and 
concerns of elderly, predominantly White, more affluent adults, as exemplified both by national 
dissemination efforts through the US Administration on Aging and the materials displayed on the 
websites of organizations offering one of the most widely implemented and effective self-
management programs to date, the Chronic Disease Self-Management Program (CDSMP) 
("North Carolina's initiative," 2014; "Outreach and recruitment," n.d.; Smith et al., 2015; Ory et 
al., 2014). Thus, the purpose of this research was to identify theoretically-driven advertisement 
images and messages (cues) that may more effectively engage middle-aged adults in a study of 
the CDSMP.  
The CDSMP 
The CDSMP is a peer-led, community-based workshop that teaches participants with 
chronic illnesses strategies to engage in healthy behaviors, enhance healthcare utilization, and 
ultimately improve their health outcomes (Ahn et al., 2013; Lorig et al., 1999; Ory, Ahn, Jiang, 
Lorig, et al., 2013; Ory, Ahn, Jiang, Smith, et al., 2013). Offered in six, 2.5 hour weekly 
sessions, topics covered during the program include a wide range of content applicable to many 
chronic conditions, such as medication adherence, communicating about one’s illness, and 
healthy eating (Kulinski, Boutaugh, Smith, Ory, & Lorig, 2015). The CDSMP has been 
associated with many positive health outcomes including decreased pain, increased self-
efficacy, improved daily functioning, and improved communication with healthcare providers 
(Lorig et al., 2001; Lorig et al., 1999). Studies have shown that middle-aged adults, are more 
likely to complete the CDSMP and can have even more positive health outcomes from 
participating in the CDSMP than participants from other demographic sectors (Detaille, 
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Heerkens, Engels, van der Gulden, & Van Dijk, 2013; Ory et al., 2014). Despite the promise of 
the CDSMP for middle-aged adults, such programs continue to be marketed to, and have higher 
uptake among retired, elderly populations (Ory et al., 2014; Smith et al., 2015).  
Lower-to-Middle Income, Middle-aged Adults  
Lower-to-middle income, middle-aged adults experience increased rates of chronic 
illness compared to their higher-income earning peers during a period of life when multiple 
competing work, family, and social priorities may take precedence over self-care (Grzywacz, 
Almeida, & McDonald, 2002; Grzywacz, Almeida, Neupert, & Ettner, 2004; Helson & Soto, 
2005; House, Kessler, & Herzog, 1990; Wrosch, Heckhausen, & Lachman, 2000; Zheng, Yang, 
& Land, 2011). Studies have shown that daily stressors tend to peak around middle adulthood, 
leaving adults in this age and income range particularly vulnerable to worsened chronic illness 
morbidity (Grzywacz et al., 2002; Grzywacz et al., 2004; Helson & Soto, 2005; House et al., 
1990; Wrosch et al., 2000; Zheng et al., 2011). Moreover, these daily stressors may act as 
competing demands on time and energy, and health may quickly become a lesser priority in 
day-to-day life for members of this age group. Thus, developing effective advertisements that 
can motivate this population to participate in the CDSMP may be a crucial step towards 
reducing the higher prevalence of chronic disease morbidity and mortality. 
Theoretical Background 
Experts contend that, to be effective, health communication cues must be grounded in 
theories that address multiple levels of cognitive and behavioral engagement that occurs in 
response to message exposure (National Cancer Institute, 2004). Integrating communication 
and behavioral theories has been demonstrated to better elicit such desired cognitive and 
behavioral engagement than applying any one singularly (National Cancer Institute, 2004). 
Thus, when addressing the engagement of lower-to-middle income, middle-aged adults in 
CDSMP research, a combination of the Protection Motivation Theory (PMT) and the Elaboration 
Likelihood Model (ELM) more fully captures how communication cues interact with different 
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stages of cognitive and behavioral engagement than either could capture alone. While the 
combination of these models has been described in depth elsewhere (see Chapter 3) a brief 
description of the combined ELM+PMT framework (see Figure 4.1) used to guide this research 








This study’s combined ELM and PMT framework describes the effects of advertisement 
cues on three stages of cognitive engagement (cue processing, appraisal, motivation to enroll) 
and two stages of behavioral engagement (enrollment and program participation). The first 
stage of cognitive engagement, cue processing, draws from the routes of processing described 
in the ELM (Kitchen, Kerr, Schultz, McColl, & Pals, 2014; Petty, Barden, & Wheeler, 2002; 
Petty, Cacioppo, & Schumann, 1983). Some individuals find the advertisement highly relevant to 
their life, are highly involved with the material, and will undergo Central Route Processing in 
which they deeply consider the messages and arguments for participating in the CDSMP 
presented in the study advertisement. Others will find the program less pertinent, will feel less 
involved with the material, or will lack the ability to deeply consider the advertised material, so 
they will look to simple heuristic cues to evaluate the proposed program and will undergo 
Peripheral Route Processing (Kitchen et al., 2014; Petty et al., 1983). The second state of 
cognitive engagement is appraisal. Drawing from the PMT, this appraisal process includes both 
a threat and coping appraisal that initiates upon exposure to the advertisement cues. The threat 
Figure 4.1. Proposed Combined ELM+PMT framework  
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appraisal is composed of one’s perceived severity, or estimate of the seriousness of the illness, 
and perceived vulnerability, or estimate that one’s illness will continue or worsen (Maddux & 
Rogers, 1983; Plotnikoff et al., 2010; Prentice-Dunn & Rogers, 1986). Alternatively, one’s 
coping appraisal is influenced by one’s self-efficacy, or belief that he or she can successfully 
participate in the advertised study, response efficacy, or the expectancy that the study will 
actually lead to enhanced self-management, and response costs, or any perceived cost to 
enrollment (monetary, time, personal, etc.; Floyd, Prentice‐Dunn, & Rogers, 2000; Maddux & 
Rogers, 1983; Plotnikoff et al., 2010; Prentice-Dunn & Rogers, 1986). Higher threat and coping 
appraisals result in higher motivation to enroll (stage 3), which then influences the behavioral 
outcomes of enrollment (stage 4) and program participation (stage 5; Floyd et al., 2000; Maddux 
& Rogers, 1983). Finally, the proposed model suggests that the impact that advertisement cues 
has on each level of engagement is moderated by select demographic characteristics. Guided 
by the proposed ELM+PMT framework, this study had the following aims:  
Aim 1: To identify the advertisement cue preferences most highly associated with three 
cognitive (cue processing, appraisal and motivation to enroll) and two behavioral (enrollment, 
and program participation) levels of engagement in a parent study testing the effectiveness of 
the CDSMP in lower-to-middle income, working age adults. 
Aim 2: To assess the extent to which constructs of cognitive engagement (cue processing, 
appraisal and motivation to enroll) are associated with behavioral engagement (enrollment, and 
program participation) in the parent CDSMP study. 
Aim 3: To explore the moderating effects of select variables (gender, race, ethnicity, household 





Data for this study were collected through a cross-sectional study conducted as part of 
an ongoing parent randomized controlled trial at UNC Chapel Hill. Investigators on the parent 
study, The SMART Life Study, are analyzing both the health and economic effects of the 
CDSMP among middle-to-lower wage, working age adults. Data were collected from SMART 
Life participants through a two-step registration and baseline online survey as well as four 
follow-up online surveys distributed at 3, 6, 9 and 12 months post-program participation, 
distributed through Qualtrics Survey Software (Qualtrics, 2018). For the current study, data was 
collected in the registration and baseline surveys, as well as participation rosters from each 
CDSMP course.  
Sample 
Participants for the parent study were recruited through a variety of approaches, 
including distributing print advertisements through pharmacies, sending electronic ads via 
emails through employers, and visiting local health fairs to distribute study advertisements in 
person. Interested adults were eligible to participate in the SMART Life Study if they (1) were 
40-64 years old, (2) either worked or resided in one of several study counties in North Carolina, 
(3) were employed at least 32 hours per week (across one or multiple jobs), (4) spoke, read and 
wrote in English, (5) earned less than $60,000 annually (<250% of the Federal Poverty Level for 
a family of 4), and (6) had been diagnosed with at least one chronic health condition. After 
enrolling in the study, participants were randomly assigned to participate in either the CDSMP or 
a one-time financial self-management class that served as the study control group. A timeline of 
one’s study engagement activities is provided in Figure 4.2 below:	 
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Figure 4.2: Timeline of Study Engagement  
Because four different print advertisements were distributed that featured different cues, 
only SMART Life participants who viewed the most widely distributed print advertisement (see 
left image of Figure 4.3) were included in this study’s analytic sample. The sample that saw the 
most widely distributed ad did not significantly differ from participants who reported seeing other 
print advertisements by any key demographic factors (i.e. – race, age, household income, or 
ethnicity), and are thus considered to be representative of all participants who viewed a print 
advertisement.  
Measurement 
Cue Preference Measurement Tool. To identify advertisement cues that elicited the 
initial interest of the target population to participate in the SMART Life Study, respondents were 
asked to identify which ad cues motivated them to begin the study registration. In these 
questions, participants were shown a picture of the study advertisement and were asked to click 
on the three aspects of the ad that most motivated them to start the registration. Eighteen “hot-
spots” that were invisible to participants were overlaid onto the ad to quantitatively 
capture which cues were selected (see Figure 4.3).  
Ad 
Exposure 
• Participant sees study ad 
Registration 
Survey 
• Participant answers questions about ad cue preferences, cognitive 
engagement constructs, and moderating demographic variables 
Baseline 
Survey 
• Participant eligibilty determined 
Enrollment 
• Participant enrolls (at the end of the baseline survey) 
Program 
Participation 










Cognitive Engagement Measures. To test the relationships outlined in the ELM+PMT 
framework proposed in Figure 4.1, participants completed a series of questions assessing 
cognitive engagement constructs and demographic characteristics.  
Cue Processing. Leaders in ELM research have claimed that “as personal relevance 
increases, information processing increases in intensity and/or complexity” (Petty & Cacioppo, 
1986). Thus, in the SMART Life Study, the Personal Involvement Inventory (PII) was used as a 
proxy measure of which processing route (peripheral vs. central; labeled as “cue processing’ in 
Figure 1) was likely initiated after participants indicated which study recruitment materials they 
viewed (Zaichkowsky, 1994). The PII lists 10 sets of opposing adjectives (i.e. important and 
unimportant, appealing and unappealing, etc.), where participants indicate the extent to which 
they align with either adjective by placing an “x” on a Likert Scale (Zaichkowsky, 1994). Thus, 
PII scores range from 10 – 70, and a higher score on the 10-item scale reflects a stronger 
involvement with the advertised material, which was considered a proxy for a deeper, more 
central route of processing. A Cronbach’s coefficient of .85 was calculated while testing the 
reliability of this scale among current respondents.  
Appraisal. Within studies of the PMT, single items are routinely used to assess the 
cognitive appraisal constructs (perceived vulnerability, perceived severity, self-efficacy, 
response efficacy and response costs; Dutta & Feng, 2007; Milne, Sheeran, & Orbell, 2000; van 
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den Berg et al., 2008; Weinstein, 2000). Thus, single items were adopted and minimally edited 
to measure the appraisal constructs by altering the language of perceptions and beliefs items 
used in previous PMT research to apply to the “self- management program” (Aspinwall, 
Kemeny, Taylor, Schneider, & Dudley, 1991; Cismaru & Lavack, 2006; Milne et al., 2000; 
Wurtele, 1988). The resulting items asked people to respond to 7 point Likert-scale items to 
indicate concepts such as how certain they are of their health over the next ten years (perceived 
vulnerability) and the extent to which they agree or disagree that their health condition is serious 
(perceived severity) and a health self-management program could help improve one’s quality of 
life in relation to health (response efficacy) (Aspinwall et al., 1991; Cismaru & Lavack, 2006; 
Milne et al., 2000; Wurtele, 1988). Previous PMT studies have combined perceived vulnerability 
and severity in a cumulative measure of threat appraisal while also combining response 
efficacy, self-efficacy and response costs to produce a measure of coping appraisal for analysis 
(Brouwers & Sorrentino, 1993; MacDonell et al., 2013; Petty & Cacioppo, 1986; Rippetoe & 
Rogers, 1987). Because this study examined the cumulative effect of the combined appraisal 
processes on behavioral outcomes, all five items were combined into one appraisal scale with 
scores ranging from 5-35. A Cronbach’s alpha of .70 was calculated for this resulting scale. See 
Appendix B for the full listing of PMT items used in this scale. 
Motivation. Motivation was defined as the extent to which one intends to adopt the 
behavior recommended in the provided communication (Milne et al., 2000; Prentice-Dunn & 
Rogers, 1986). In this study, it was measured using a single, seven-point Likert-scale item that 
mirrors past measures of motivation by asking to what extent participants strongly 
agree/disagree with the statement: “After viewing the SMART Life advertisement(s), I intend to 
enroll in the study.” Higher scores on this scale indicate lower intentions to enroll (score range: 
1= Strongly Agree to 7 = strongly agree).  
Behavioral Engagement Measures. Two levels of behavioral engagement were 
outlined in the proposed ELM + PMT Model, short-term and long-term behavior change. In this 
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study, the short-term behavioral outcome was operationalized as study enrollment, while the 
long-term behavioral outcome was actual program participation. Enrollment was defined as 
whether or not a participant continues past the registration survey and moves into the 
enrollment survey to complete eligibility criteria questions. Program participation, analyzed 
among participants in the intervention arm of the parent RCT, was operationalized as an 
individual’s attendance of the first CDSMP class based on feedback from program coordinators 
and evaluators that attendance of this first class strongly correlates to full course completion. 
Moderating Variables. Information about sociodemographic moderating variables, 
including gender (male/female), race (Black/African-American, White and Other), ethnicity 
(Hispanic/Latino of Non-Hispanic/Latino), and annual household income (<$40,000, $40,000 - 
$79,999, ≥$80,000) was also gathered from each participant during the registration survey.  
Analytic Approach 
Aim 1 Analyses. A series of linear and logistic regression analyses were conducted to 
identify cues and cue combinations that significantly correlate with each level of cognitive and 
behavioral engagement (cue processing, appraisal, motivation to enroll, enrollment, and 
program participation). First, the project team identified which of the 18 possible cues at least 
5% of the analytic sample selected via the hot spot measures to include in subsequent 
regression analyses. Bivariate models were then developed to examine the relationships 
between each of the six identified cue preferences and each engagement outcome to identify 
which cue preferences were significantly related to the associated outcome at p<.05. A SAS 
macro was used to adaptively search through interactions to identify effective singleton choices 
as well as two-way and three-way interactions for predicting engagement outcomes. Adaptive 
modeling is an automated approach to identify an effective model that involves a heuristic 
search through alternative models for outcomes controlled by likelihood cross-validation (LCV) 
scores (Knafl & Ding, 2016). A larger LCV score indicates a better model. The adaptive search 
considers possible power transforms of continuous predictor variables and multiple transforms 
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of predictors. The search can also optionally consider interactions, which we included in these 
analyses.  
Aim 2 Analyses. Adaptive logistic regression analyses were conducted to assess the 
extent to which cognitive engagement constructs (cue processing, appraisal, and motivation) 
are associated with behavioral engagement outcomes (enrollment, and program participation). 
Given there were three measures of cognitive engagement, the adaptive search considered 
models based on each construct separately, pairs of constructs, and all three together. 
Aim 3 Analyses. Moderation of the individual effects of each cue, pairwise cue 
interaction, and three-way cue interaction with a significant effect on the outcomes addressed in 
Aim 1 and each of the three individual predictors of the outcomes in Aim 2 were assessed for 
each of the possible moderators (gender, race, ethnicity and household income) using standard 
regression models. Moderation held if the associated interaction was significant (p<.05). 
Results 
The analytic sample for this study included 407 adults from across North Carolina who 
were recruited using the most frequently distributed, and most frequently viewed ad featured in 
Figure 4.2. No differences were found in the demographic characteristics of participants 
recruited using the magic pill ad and those who did not report seeing the magic pill ad (n=971). 
The mean age of the group was 48.8 (Range: 26 – 66; Standard Deviation [SD]: 8.28), and 
79.3% of participants reported annual household incomes over $40,000. The majority of the 
sample was female (81.1%), non-Hispanic (96.1%), and white (54.5%), although the percentage 
of black/African American participants (38.8%) was higher than the percentage of black/African 
American adults in North Carolina (22%; United States Census Bureau, 2017). Additional 
demographic information can be found in Table 4.1. Table 4.2 displays all cue preferences 
selected by at least 5% of the sample and used in regression analyses. Table 4.3 displays the 
results of these regression analyses. Note that due to the nature of participants’ progression 
through the study registration, eligibility, and enrollment surveys, and the expected attrition 
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across these processes, the analytic sample used in each regression analysis differs. As 
analyses moved from the “motivation to enroll,” to the “cue processing,” and then finally to the 
“appraisal” constructs, the analytic samples included 343, 320, and 183 participants, 
respectively. Furthermore, of the 407 participants in the total analytic sample, 107 enrolled in 
the study, and 53 were assigned to the CDSMP. Thus, the analytic sample size for analyses 






Table 4.1: Demographic Information   
 Accessed Registration Motivation 
Cue 
Processing Appraisal Enrolled 
Assigned 
to CDSMP 
 (n=407) (n=343) (n=320) (n=183) (n=107) (n=53) 
 n (%) n (%) n (%) n (%) n (%) n (%) 
Gender Female 334 (81.1) 282 (82.2) 261 (81.6) 150 (82.0) 93 (86.9) 49 (92.5) Male 73 (17.9) 61 (17.8) 59 (18.4) 33 (18.0) 14 (13.1) 4 (7.6) 
Ethnicity Hispanic/Latino 16 (3.9) 15 (4.3) 14 (4.4) 6 (3.3) 1 (1) 0 (0) Non-Hispanic/Latino 391 (96.1) 328 (95.6) 306 (95.6) 177 (96.7) 106 (99.0) 53 (100) 
Race 
Black/African-American 158 (38.8) 125 (36.4) 115 (35.9) 72 (39.3) 40 (37.4) 23 (43.4) 
White 222 (54.5) 195 (56.9) 183 (57.2) 100 (54.6) 61 (57.0) 30 (56.6) 
Other Race 27 (6.6) 23 (6.7) 22 (6.9) 11 (6.0) 6 (5.6) 0 (0) 
Household 
Income 
≤ $39,999 84 (20.6) 59 (17.2) 57 (17.8) 42 (23.0) 26 (24.3) 13 (24.5) 
$40,000 and $79,999 191 (46.9) 169 (49.3) 157 (49.1) 90 (49.2) 54 (50.5) 25 (47.2) 
≥ $80,000 132 (32.4) 115 (33.5) 106 (33.1) 51 (27.9) 27 (25.2) 15 (28.3) 
Table 4.2: Cue Preferences Used in Analyses (n=407) 
Cue Cue Title  # Selected (%) 
 
“Financial Security” 228 (56.0%) 
 
“Better Health” 215 (52.8%) 
 
“Less Stress” 204 (50.1%) 
 
“Self-management 
Pill” 81 (19.9%) 
 
“Work Stability” 60 (14.7%) 
 












As displayed in Table 4.2, six cues were used in Aims 1 and 2 analyses. The most 
widely selected cue was “financial security” (56.0%), followed by “better health” (52.8%), “less 
stress” (50.1%), the “self-management pill” (19.9%), “work stability” (14.7%), and “take control,” 
which asks the question “Looking for a better way to take control of your health and financial 
future?” (10.0%). Examining Path A of the proposed model first, none of the advertisement cues 
Table 4.3: Aim 1 and 2 Main Effects Analyses 
  Path A  (Linear Regression) 
Path B  
(Chi-Square) 
Path C  
(Logistic Regression) 
DV:  Cue Processing Appraisal 
Motivation 
to Enroll Enrollment 
Program 
Participation** Enrollment Program Participation 
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*p-value≤ .05; **Fischer’s Exact test run for cell counts less than 5 


































were significantly associated with cognitive engagement outcomes. We then examined Path B 
(the association between advertisement cue preferences and behavioral outcomes), and found 
a significant association between the advertisement cue “Looking for a better way to take 
control…” and enrollment (𝜒! 1 = 7.30; p = 0.007). Results also indicated the interaction 
between the “Looking for a better way to take control…” cue and the “financial stability” cue was 
significantly associated with enrollment (OR: 4.08; 95% CI: 1.67, 9.99; p = 0.002). This 
interaction effect is illustrated in Figure 4.4 below, which shows that the estimated proportion of 
individuals who enrolled after selecting both the “take control” cue and the “financial security” 
was significantly higher than the proportion that did not select either cue (57.1% vs. 23.3%).  
Turning to Path C, findings from the logistic regression models used to explore the 
association between cognitive engagement constructs and behavioral outcomes demonstrated 
a significant association between appraisal and enrollment (OR: 0.85; 95% CI: 0.79, 0.92; p < 
0.0001). When we adaptively modeled enrollment as possibly nonlinear in motivation, we also 
identified motivation raised to the power of −5 (i.e. motivation−5) to be significantly associated 
with enrollment (p = 0.01), and that this resulting model was superior to the standard linear 
model of motivation (in the sense of generating a larger LCV score). We then conducted sub-
analyses and discovered the estimated probabilities of enrollment decreased from motivation = 
1 at 0.353 to 0.218 at 2 to .216 at motivation = 3-7 (see Figure 4.). The results of these analyses 
suggest that, while the estimated probability of enrollment (0.353) is higher among participants 
who report motivation = 1 (high motivation to enroll), it is nearly unchanged among participants 
who report a motivation score of anything between 2 and 7 (low motivation). These results 
indicate that motivation can be dichotomized such that response options 2-7 are collapsed into 
a single outcome response, and motivation response include motivation = 1 or otherwise. 
Given the relationships identified between these predictors and outcomes, we ran 
adaptive analyses to identify an effective dichotomization of values of both motivation and cue 




























Figure 4.5. Estimated Probability of Enrollment by Motivation to Enroll Score 
engagement constructs and the behavioral outcomes (see Table 4.4). Based on these results, 
cue processing was dichotomized as “1” if the PII score was ≥58 and “0” otherwise. Appraisal 
was not dichotomized in this manner, given this construct was significantly associated with 
enrollment as a continuous variable; however, because this is the first study in which the items 
used for appraisal have been used and combined in the manner implemented in this research, 
the team also ran post-hoc analyses to determine whether the individual items used in the 
appraisal scale were associated with the behavioral engagement constructs. The results of all of 















     
 
Table 4.4: Logistic Regression Sub-analysis of Path C 





(n = 53) 
Cue Processing  




























Response Costs 0.91 (0.73, 1.14) 
1.40 
(0.77, 2.56) 
Motivation to Enroll 









As displayed in Table 4.4, high motivation to enroll was significantly associated with 
enrollment (OR: 1.97; 95% CI: 1.20, 3.24; p = 0.	007). Participants with high cue processing 
(defined as a PII score ≥58) were more than twice the odds of enrollment as those with low cue 
processing (OR: 2.29; 95% CI: 1.16, 4.49; p = 0.02). Among the five individual items that 
comprise the appraisal scale, perceived severity (OR: 0.45; 95% CI: 0.35, 0.59; p < 0.0001) and 
perceived vulnerability (OR: 0.75; 95% CI: 0.63, 0.90; p = 0.002) were significantly associated 
with lower odds of enrollment, however, self-efficacy, response efficacy, and response costs 
were not. None of the cognitive appraisal variables (perceived severity, perceived vulnerability, 
self efficacy, response efficacy, and response costs) were significantly associated with CDSMP 
participation in either the main effects models or the post-hoc analyses.  
The results of the multiple regression analyses conducted to meet Aim 3, which explored 
the moderating effects that demographic variables had on the relationships outlined in Aims 1 
and 2, are displayed below in Table 4.5. A significant moderation effect was identified within the 
relationship between choosing the “take control” cue singularly and enrollment (Path B) such 
that those who were male and selected the “take control” cue were significantly more likely to 
enroll than those who were either male or did not select the cue (𝜒! 1 =6.12, p= 0.013; see 
Figure 4.6). Gender also significantly moderated the relationship between choosing both the 
“take control” and “financial stability” cues and subsequent motivation to enroll (Path A). Those 
who selected both of these cues and were female reported significantly higher levels of 
motivation to enroll than those who either did not chose the cue or were male (F(1)= 3.93, 










Table 4.5:	Moderation Analyses 
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Race --- --- --- --- --- 0.15 (0.928) 
0.13 
(0.714) 
Gender --- --- --- --- --- 2.54 (0.111) 
0.05 
(0.822) 










Race --- --- --- --- --- 0.00 (0.999) 
0.00 
(0.969) 
Gender --- --- --- --- --- 0.33 (0.566) 
0.00 
(0.989) 











Race --- --- --- --- --- 0.03 (0.986) 
0.01 
(0.915) 
Gender --- --- --- --- --- 0.22 (0.637) 
0.00 
(0.965) 
Ethnicity --- --- --- --- --- 0.00 (0.998) --- 
Household 





*p-value≤ .05 ** F-test Statistic and P-value reported ***Wald Chi-Square Test Statistic and P-Value reported 
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Figure 4.7. Mean Motivation Score by Gender and Selection of Take Control 
and Financial Security Cues 
Figure 4.6. Proportion of Participants Enrolled by Gender and Selection of 



















This study explored the relationships between advertisement cue preferences, cognitive 
engagement variables, and behavioral engagement among lower-to-middle income, middle-age 
working adults in a study of the CDSMP using an innovative, integrated framework informed by 
the Elaboration Likelihood Model and the Protection Motivation Theory. The goal of this study 
was to determine whether advertisement cue preferences could be used to predict study 
engagement behaviors and thus implemented to increase participation of this currently under-
engaged, at-risk population in future CDSMP courses. Our results indicate that better marketing 
the potential financial benefits of enhanced chronic disease self-management alongside current 
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messages of enhanced health may be an effective strategy to elicit the initial interest of the 
target population in the CDSMP, but additional research is needed to identify barriers that may 
be preventing this population from participating in the program. 
The top cue preferences selected by participants in this study all related to reducing 
stress, improving health, and enhancing either work or financial security. These results reflect 
the developmental stage of study participants, given that daily stressors tend to peak in middle-
adulthood, and these stressors often relate to work, financial, and familial concerns (Grzywacz 
et al., 2002; Helson & Soto, 2005; Wrosch et al., 2000). Less than 5% of the sample selected 
cues related to the organizations sponsoring the study (organizational logos) and the payment 
that was provided for participation. While some research is available to suggest monetary 
incentive enhances ongoing engagement in research (Bentley & Thacker, 2004; Doody et al., 
2003; Grady, 2005), these results suggest the target population was more motivated to access 
the study registration by cues that appealed to issues impacting their daily life (stress, finances, 
and health) than by cues describing payment. Furthermore, implementing these cues aligns with 
previous research that states gain-framed messaging, or messaging that highlights the potential 
benefits of a behavior, is typically more effective at engaging individuals in prevention behaviors 
than a loss-framed approach, which would feature the consequences of not participating in the 
behavior (enrolling in the study; Gallagher & Updegraff, 2012). 
One cue preference and one interaction of cue preferences was significantly associated 
with engagement outcomes. Both selection of the “Take control” cue (the message that states 
“Looking for a better way to take control of your health and financial future?”) alone (𝜒! 1 =
 7.30; p=0.007), and the interaction between choosing the “take control” and the “financial 
stability” cue (OR: 4.08; 95% CI: 1.67, 9.99; p = 0.002) were positively associated with study 
enrollment. This finding suggests participants may have been as likely to enroll in the SMART 
Life Study due to financial motivations than health motivations. Thus, marketing the potential 
financial benefits of participating in the CDSMP (i.e., the relationships between better health, 
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functioning, and productivity in the workplace) and the control the CDSMP could afford 
participants over both their health and finances, may be an effective strategy to design CDSMP 
recruitment materials that are particularly effective for this population. Drawing from concepts 
outlined in the theory of planned behavior, these results may also align with previous literature 
which states that those who report higher perceived control over one’s actions are more likely to 
perform a behavior (Ajzen, 1991). Thus, better marketing one’s increased control over their 
health and finances may be another strategy to increase their engagement in the CDSMP. 
Furthermore, In addition, CDSMP officials may consider adding a financial component to the 
program, or a lesson on how to best manage work and finances while dealing with a chronic 
illness, in an effort to make the CDSMP more marketable to the middle-aged population. Future 
research should test the effect that either adding such a financial module or adjusting the 
program marketing strategy has on the recruitment and retention of middle-aged adults. 
Turning to the results corresponding to Path C in our framework (the association of 
cognitive engagement variables with behavioral outcomes), we found both continuous variables 
motivation to enroll and appraisal to be significantly associated with enrollment. Upon further 
exploratory analyses, we discovered cue processing to also be associated with enrollment when 
dichotomized such that those who reported scores over 58 on the PII (range: 10 – 70) had 
significantly higher odds of enrolling. Previous ELM literature suggests that increased personal 
involvement (or relevance) is associated with increased elaboration (or central route 
processing), suggesting that those in this study that who processed the advertisement cues the 
most thoughtfully had subsequently higher odds of enrollment (Petty & Cacioppo, 1986). Thus, 
research should continue to focus on identifying ways to market the CDSMP in a way that 
increases the relevance of the program to lower-to-middle income to increase their enrollment in 
the program.  
While motivation to enroll and cue processing were associated in the hypothesized 
direction (those who reported higher levels of motivation and processing had subsequently 
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higher odds of enrolling), the appraisal construct performed in the opposite direction. Based on 
the Protection Motivation Theory, those who report higher levels of perceived severity, 
perceived vulnerability, self-efficacy, and response efficacy and lower response costs should be 
more likely to enroll (Floyd et al., 2000; Rogers, 1975). Thus, the appraisal scale used in this 
study was scored such that those who reported higher appraisal scores should theoretically 
have higher odds of enrollment. In this analysis, however, those who reported higher appraisal 
scores had significantly lower odds of enrolling. As displayed in the sub-analysis in Table 4.4, 
each of the appraisal variables was also individually associated with lower odds of enrollment, 
with this association being significant for perceived vulnerability and perceived severity. 
There are many possible explanations of why the appraisal construct did not perform as 
hypothesized. Given the stressors that characterize this population’s everyday lives – such as 
meeting high work demands and caring for both children and aging parents, (Grzywacz et al., 
2002; Helson & Soto, 2005; Wrosch et al., 2000) – it also could be that confounding variables 
related to time availability prevented participants from enrolling in the study, regardless of how 
they appraised the program. This is supported by the fact that, although 53 participants were 
assigned to the CDSMP in this analytic sample, only 8 people completed the full course 
(traditionally defined as attending 4 of the 6 class sessions; Helduser et al., 2013; Jiang et al., 
2015). Thus, the proposed framework may be enhanced by incorporating variables that act as 
barriers to participation that mediate the relationships between advertisement cue preferences, 
cognitive engagement, and subsequent enrollment and participation. Previous barriers to 
recruitment have included lack of transportation, time, interest, unawareness of the program, 
and a perception that people already manage their health well (Paone, 2015; Pepper-Burke, 
2003). Additional research is needed to identify which of these barriers is most relevant to the 
target population and should be added to the framework. It is also possible the measures 
implemented did not truly capture each dimension of the five components of the appraisal 
construct, and, as discussed below in the limitations section, additional research is needed to 
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enhance the validity and reliability of the appraisal scale used to assess relationships outlined in 
the proposed framework.  
It is also worth noting that although a few of the relationships outlined in the proposed 
model significantly predicted enrollment outcomes, no constructs were identified that could 
significantly predict program participation. This could indicate that the proposed ELM+PMT 
framework may adequately predict short-term behavioral engagement in response to 
advertisement cue exposure, however, additional mediating variables should be added to the 
model when predicting long-term behavioral engagement among this middle-aged population. 
As mentioned above, such mediating variables should account for the competing demands 
characteristic of middle-adulthood, such as time spent caring for children, ageing parents, 
spouses, and work. These mediators are supported in previous CDSMP literature in which lack 
of time and transportation were both cited as barriers to recruitment (Paone, 2015; Pepper-
Burke, 2003). Though widespread interest was expressed in participating in the SMART Life 
Study after seeing the study advertisements, these advertisements could not eliminate the more 
pragmatic barriers to program participation, and the interest often did not translate to 
subsequent participation. When offering this course to middle-aged adults in the future, CDSMP 
leaders may consider evaluating ways to streamline this 6-week course to try to decrease the 
time demands and increase uptake among this population. Furthermore, program leaders may 
evaluate different modes of program delivery, such as courses offered online, via Skype, or in 
the workplace, to decrease transportation barriers (related to time, cost and availability), that 
may currently be hindering engagement of this at-risk population.   
Finally, few significant moderation effects were identified when exploring the impact that 
varying demographic variables had on the relationships outlined in the proposed framework. 
Significant moderation occurred within the relationship between the interacting effect of the 
“take control” cue and the “financial stability” cue and subsequent motivation to enroll, such that 
females who chose these cues reported higher levels of motivation to enroll than males and 
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those who did not choose the combination of cues. Significant moderation also occurred within 
the relationship between the “take control” cue and subsequent enrollment, such that males who 
selected the cue were more likely to enroll than females and those who did not select the cue. 
With this said, few men selected these cues, with only six choosing the “take control” cue and 
one choosing both the “take control” and “financial stability” cues. Thus, more work is needed 
with a larger sample to further exam gender differences in engagement responses to the 
proposed advertisement cues.  
The broader finding that demographic variables generally did not impact the 
relationships outlined in the proposed framework suggests the advertisement cues in place are 
engaging participants similarly across demographic factors (cognitive and behavioral responses 
are similar regardless of race, gender, household income, and ethnicity). The fact that the 
analytic sample in this study was predominantly white, non-Hispanic/Latino, and female, 
however, despite the fact that cues similarly engaged participants across demographic groups, 
indicates that current ad distribution strategies may not be reaching diverse audiences. Thus, 
additional research is needed to ensure CDSMP study recruitment advertisements are 
disseminated through channels that effectively reach both male and minority populations. 
Limitations 
There are limitations to this study that should be noted. First, as mentioned above, 
additional research is needed to assess the validity and reliability of the measures implemented 
to capture the appraisal construct (see measures used in Appendix B). While each of these 
measures was adapted from those previously implemented in the PMT literature, it is unclear 
whether the current measures capture every dimension of each component of the appraisal 
construct (perceived vulnerability, perceived vulnerability, self-efficacy, response efficacy, 
response costs; Aspinwall et al., 1991; Cismaru & Lavack, 2006; Milne et al., 2000; Wurtele, 
1988). These components of appraisal are likely multi-dimensional, and may not adequately be 
assessed using single item measures. Other researchers have also challenged this 
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unidimensional approach and have noted that even slight differences in wording can impact the 
way participants respond to measures of each appraisal component (Sheeran & Abraham, 
2005). While scale development was outside the scope of this study, future research should 
focus on developing a valid and reliable scale of the appraisal construct that can be used to 
further assess the relationships outlined in the proposed framework. 
Thus, additional research is needed to better assess the construct validity of the 
measures used. Additional research is also needed to assess the validity of the “hot spot” data 
collection method as a measure of subjective assessment of advertisement cues. Five of the six 
most frequently selected cues were either listed across the top of the study advertisement (“less 
stress,” “work stability,” “better health,” and “financial security”) or were the largest image 
displayed on the advertisement (the self-management pill). Thus, it is unclear whether the hot-
spot question format captures subjective cue assessment or mere attention to cues on the page 
(the latter being a measure of what elicited a participant’s attention, but not necessarily how that 
cue influenced his or her motivation to access the study registration; Goldberg, 2014; Pieters & 
Wedel, 2004). Future research should compare a qualitative assessment of cue preferences 
with hot-spot data collection results, or cues that vary in size and placement on ads, to better 
understand what cognitive construct this data collection tool actually captures. Finally, only 53 of 
the participants included in this analytic sample were assigned to the CDSMP. Thus, the study 
may not have been powered to identify relationships that may have occurred. Because this 
study focused on an analytic subsample of SMART Life Study participants, future research may 
reassess the relationships outlined in the proposed framework on the full SMART Life study 
sample by categorizing cues seen on different study advertisements.  
Conclusion 
The goal of this research was to identify advertisement cues that were associated with 
cognitive and behavioral engagement of lower-to-middle income, working age adults in a study 
of the CDSMP. Given that members of this population appeared to be motivated by both 
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financial and health-related cues, CDSMP officials may consider better marketing the potential 
financial and work-related benefits of enhancing self-management through the CDSMP to 
increase engagement of this at-risk population. With this said, additional research should be 
done to better assess the validity of the measures available to study the constructs outlined in 
the proposed ELM+PMT framework, and to identify environmental and contextual variables that 
may prevent one from participating in the CDSMP, regardless of cognitive responses to study 
advertisements. These results indicate that, while many people expressed interest in joining a 
study of the CDMSP by accessing the study registration survey, future efforts should focus on 
delivering the program in a time, location and format that accommodates the hectic life events of 
middle-adulthood. If CDSMP leaders do this and implement advertisements that convey 
messages of better health, financial security, and control over one’s future, they may begin to 
effectively engage lower-to-middle income, middle-aged adults in the CDSMP and mitigate the 
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CHAPTER FIVE: DISCUSSION 
The research presented in these three chapters reveals significant gaps in the literature 
surrounding CDSMP recruitment, highlights a need to enhance the engagement of lower-to-
middle income, middle-aged adults in studies of the CDSMP, and offers innovative, theory-
based strategies to do so. In chapter two, the findings of a scoping review of current CDSMP 
literature revealed that CDSMP scientists are currently not reporting the theoretical basis of 
CDSMP recruitment, though it is unclear whether researchers are truly implementing 
atheoretical recruitment strategies, or if it is simply not current practice to report such theory in 
CDSMP publications. This review also identified several underrepresented demographic groups 
in current CDSMP research, including rural, male, Hispanic/Latino, African-American, middle-
aged and younger populations. The results of this review served the foundation of chapters 
three and four, which address these gaps in CDSMP recruitment by testing new theory and data 
collection methods to enhance the recruitment of lower-to-middle income, middle-aged adults in 
a study of the CDSMP. 
Chapter three presented an innovative combination of the Elaboration Likelihood Model 
(ELM) and Protection Motivation Theory (PMT) to enable researchers to better understand and 
assess the relationships between advertisement cue preferences, cognitive engagement, 
behavioral engagement and sociodemographic moderating variables. This chapter also 
discusses a time and cost-efficient data collection tool, the “hot-spot” question format, to allow 
researchers to quantitatively capture advertisement cue preferences among target populations. 
Both of these innovations in communication evaluation could grant researchers the ability to 
determine how advertisement cues predict short- and long-term engagement in research. 
Implementation of theses tools were presented in the context of the parent study for this
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research, the SMART Life Study, which used both the framework and hot-spot tool to assess 
the impact of recruitment advertisement cues on the engagement of lower-to-middle income, 
middle-aged adults in CDSMP research. 
 Chapter four presented the results from the aforementioned study in which the 
theoretical framework and data collection tool discussed in chapter three were implemented to 
identify advertisement cues associated with cognitive and behavioral engagement of lower-to-
middle income, working age adults in a study of the CDSMP. Findings from this study indicate 
members of this population are motivated by both financial and health-related advertisement 
cues, signaling that CDSMP officials may consider marketing the relationship between chronic 
disease self-management, the ability to continue working despite having chronic disease(s), and 
the financial stability that is more likely with continued employment. Given the low program 
participation rates among the study sample, however, additional research is needed to identify 
confounding variables (i.e. time and transportation) that may preclude lower-to-middle income, 
middle-aged adults from participating in the CDSMP. These results indicate that, while many in 
the target population expressed interest in joining a study of the CDMSP, future efforts should 
focus on delivering the program in a time, location and format that is more conducive to the 
competing demands of middle-adulthood. Continued research should also focus on identifying 
additional communication strategies to ensure the benefits of the CDSMP outweigh the cost of 
the current barriers to program participation among this population.  
Future Directions for Research and Public Health Nursing 
Lower-to-middle income, middle-aged adults carry a disproportionate burden of chronic 
illness morbidity and mortality that could be mitigated by effective engagement in evidence-
based self-management programs. With this said, their current participation rates in such 
programs remain low, and little is known regarding how to better market to and engage this at-
risk population in future programs. While the information presented in chapters two – four offer a 
foundation for the research to be done to fill this current gap in the literature, there are 
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numerous areas still in need of research. For example, chapter two revealed that not only were 
lower-socioeconomic middle-aged groups under-engaged in CDSMP research, but men were 
also underrepresented in the CDSMP literature. This underrepresentation of men has been 
noted in previous CDSMP literature (Meng et al., 2017), and was observed in the study 
presented in chapter four as well, in which males made up only 17.9% of the analytic sample. 
While this research identified one cue (“take control”) and one cue interaction (“take control” and 
”financial security”) that was significantly associated with study enrollment, little information was 
gained regarding how to specifically engage male participants. Thus, additional research is 
needed to identify strategies to better engage men in future CDSMP research. Other minority 
groups, however, did engage in this research at rates that exceeded the goals of the study 
researchers. For example, 38.8% of the sample reported being African American and Black, 
which is far higher than the proportion of African American/Black adults in North Carolina (22%), 
where the study was held (United States Census Bureau, 2017). Additional research is needed 
to overcome cultural barriers, such as mistrust of researchers and cultural beliefs that such 
medical intervention is weak or unnecessary, could help further enhance engagement of diverse 
populations in future CDSMP research (Griffiths et al., 2005; Groupp, Haas, Fairweather, 
Ganger, & Attwood, 2005). 
Additional data are also needed to further assess the relationships included in the 
proposed ELM+PMT framework used to guide this research. The focus of the analysis 
conducted for this dissertation was to test the association between advertisement cues and 
each of the five engagement levels (cue processing, appraisal, motivation, enrollment, program 
participation), as well as the association between the cognitive engagement variable (cue 
processing, appraisal, motivation) and the behavioral engagement outcomes (enrollment & 
program participation). According to the ELM, those who report higher levels of involvement with 
advertised content should theoretically undergo Central Route Processing to inform their 
response to the ad, which would then be considered more long-lasting and resistant to change 
 
81 
than a response developed via Peripheral Route Processing (Petty & Cacioppo, 1986; Petty, 
Cacioppo, & Schumann, 1983). Furthermore, the PMT states that those with higher threat and 
coping appraisals are more likely to partake in a behavior suggested to protect their health 
(Floyd, Prentice‐Dunn, & Rogers, 2000; Maddux & Rogers, 1983). Thus, theoretically, cues that 
trigger higher levels of involvement and higher appraisal scores should be associated with both 
enrollment and long-term program participation, but additional research is needed to assess this 
mediated relationship. 
This research also reveals a need for valid and reliable measures to better assess the 
relationship between advertisement cues and cognitive and behavioral engagement in studies 
of the CDSMP. Experts contend that the appraisal constructs assessed in this study are multi-
dimensional, and that even slight alterations in measurement wording can significantly change 
the meaning of the measure (Sheeran & Abraham, 2005). To our knowledge, no well-tested 
measures of perceived severity, perceived vulnerability, self-efficacy, response efficacy and 
response costs currently exist in relation to chronic disease self-management program 
participation, so the next steps in this research should be to identify the various dimensions to 
each of these constructs in the context of lower-to-middle income, middle-aged adults 
participating in self-management program research. Then, investigators should develop a scale 
of appraisal that captures every dimension of the appraisal construct to adequately assess the 
impact cue appraisal has on subsequent program engagement behaviors. In doing so, we may 
be able to better predict program engagement based on this population’s cognitive responses to 
study advertisements.   
In addition to scale-development, additional research is needed to identify the construct 
validity of questions asked using the hot spot data collection tool. In this study, this tool was 
used to quantitatively identify which advertisement cues motivated people to access the 
registration survey. The top five cues selected included the four phrases listed across the top of 
the advertisement as well as the largest image on the page. Thus, it is unclear whether this data 
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collection method prompted people to simply to choose those that caught their attention 
(although it is possible that those cues that caught their attention also motivated them to access 
the registration). Even if the hot spot data collection tool is merely a measure of attention, 
however, and cannot be used to capture subjective assessments, this information still tells us 
that it is important to put messages that most appeal to the target population (in this case, 
messages of financial, health, and work stability) either at the top of the advertisement or within 
a prominent image on the page. Future research should be conducted to determine what 
constructs can truly be captured by the hot spot tool in order to effectively implement this time 
and cost-saving data collection method in future evaluation research. A next logical next step to 
this research, for example, could be to test various advertisements featuring the same cues in 
different sizes and locations on a study advertisement using an experimental design. 
Participants could once again provide cue preference data using the hot spot data collection 
tool, and researchers could compare results to determine if the same message cues are being 
selected across ads, indicating hot spots do capture subjective cue assessment, or if 
participants chose cues of similar sizes or locations, suggesting the hot spot tool may be a 
measure of attention. 
Results from this research also indicate that, contrary to theoretical predictions, 
advertisement cue preferences and cognitive engagement constructs did not significantly 
predict program participation. In fact, participation rates were low among this analytic sample, 
with 53 participants being assigned to the CDSMP yet only 8 completing the full course. Thus, 
to better assess the relationship between these constructs, the SMART Life research team may 
rerun the analyses used in this study to assess the cue preferences of the full SMART Life study 
sample, including individuals who saw print advertisements other than the ad used in this study. 
Because not all participants who accessed the registration saw the same advertisement (four 
print advertisements were distributed), the study team may categorize the cues displayed on 
each ad (cues that signal the possibility for better health, financial stability, work security, etc.) in 
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the future to assess the relationship between cue type preferences and subsequent cognitive 
and behavioral engagement. This wider sample will provide additional data to evaluate the 
relationships in the ELM+PMT model and may provide additional insight into constructs and cue 
preferences that predict program participation. 
Even in the parent study for this research, however, approximately 1,378 people 
responded to study advertisements by accessing the registration survey, yet only 327 
participants actually enrolled, and only 63 of the 160 assigned to the CDSMP completed the full 
course. While the numbers who responded to study advertisements by accessing the 
registration survey include individuals who may not have been eligible for study participation, 
the discrepancy between the number who responded to study advertisements and those that 
enrolled indicate that there are barriers to CDSMP participation that may not be mitigated by 
enhanced communication alone. This is also reflected in previous CDSMP literature, where less 
than 20% of adults engaged in a national study of Chronic Disease Self-Management Education 
programs were middle-aged (Horrell et al., 2017). 
Barriers to CDSMP participation reported in previous literature include lack of time, 
program awareness, transportation, and motivation to participate (Paone, 2015; Pepper-Burke, 
2003). Additional research is needed to identify specific barriers to engagement among lower-
to-middle income, middle-aged adults, and determine the time, location and format of CDSMP 
delivery to best engage this population. In one study, the online version of the CDSMP was 
demonstrated to be both a feasible and effective intervention for this age group in South 
Australia (Lorig et al., 2013). In this study, approximately 229 adults (of 254 who expressed 
interest in the program), with a median age of 45 logged into the online CDSMP at least once, 
although program engagement did drop between sessions one and six of the program (Lorig et 
al., 2013). Other research has shown that offering the CDMSP in the workplace holds promise 
for the working age population, however, engagement rates in this delivery site also remain low 
(Smith et al., 2015). Once barriers are identified, the proposed ELM+PMT model could be 
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enhanced by adding these barriers as constructs that mediate the relationship between 
advertisement cue preferences and behavioral engagement outcomes.  
Lessons learned from the recruitment process during the parent study may also inform 
future areas of research to enhance CDSMP engagement efforts. For example, the SMART Life 
study team distributed study advertisements through a number of channels (e.g. – employee 
listservs, community bulletin boards, local media, pharmacy counters, etc.) to engage the 
interest of the lower-to-middle income, middle-aged target population. The channel that yielded 
the most participants, by far, was the employee listservs, with over 80% of participants who both 
accessed the registration survey and enrolled reporting learning about the study in the 
workplace (Horrell et al., unpublished). The large, diverse sample drawn to the registration 
survey but subsequent low enrollment rate observed in this study matches the high engagement 
yet high attrition rates noted in other health promotion studies that used passive recruitment 
efforts in the workplace (Linnan et al., 2002). The SMART Life study team frequently struggled 
to connect with employers who were willing to distribute the study information to employees, 
however. Thus, given that previous research indicates that management support is critical to 
successful worksite recruitment efforts (Crump, Earp, Kozma, & Hertz-Picciotto, 1996),  
additional research is needed to enhance management-level support of CDSMP research and 
organizational resources to distribute CDSMP advertisements to better engage this target 
population. Given that the worksite recruitment efforts implement in the SMART Life Study cost 
only personnel time to create the electronic advertisement and connect with potential 
employers, the lessons learned in this dissertation research regarding advertisement cue 
preferences, combined with additional research to enhance organizational recruitment in future 
CDSMP efforts, could lead to a low-cost, successful strategy to enhance the engagement of 
lower-to-middle income, middle aged adults in future CDSMP efforts.      
As the largest sector of the public health workforce, nurses are well positioned to lead 
research and program efforts to further explore and mitigate barriers that prevent lower-to-
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middle income, middle-aged adults in the CDSMP. According to the Public Health Nursing 
Section of the American Public Health Association, public health nurses promote and protect 
“the health of populations using knowledge from nursing, social and public health sciences.” 
(Smith et al., 2015) This interdisciplinary, theoretical and empirically-based perspective 
alongside their daily health promotion work with underserved populations make public health 
nurses the ideal workforce to both implement and further test the findings of this research to 
increase enrollment of lower-to-middle income adults in the CDSMP, and to lead the next steps 
in research outlined in each of the presented manuscripts (American Public Health Association, 
2013). In taking each of the steps outlined above (enhancing engagement of men in studies of 
the CDSMP, building better scales of appraisal constructs, validating the hot spot data collection 
tool, and further assessing barriers to CDSMP engagement), public health nurses may begin to 
better engage this target population in self-management research and mitigate current age-
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(In Order) Perceived Severity, Response Efficacy, Self-Efficacy, Response Costs: 
 
 
